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MANUFACTURING  PLANT  OF  DICX, 
KERR  &  COMPANY. 

About  three  years  ago  the  English  Electric  Manu- 
facturing Company  commenced  the  erection  of  large 
works  at  Preston,  England,  for  the  manufacture  of 
electric  machinery,  Messrs.  Dick,  Kerr  &  Company, 
of  London,  being  large  stock  holders  and  acting  as  sell- 


mcdern  ideas  as  to  the  constitution  of  a  factory  and 
embracing  all  labor  and  time-saving  appliances  which 
experience  suggests.  This  is  evidenced  by  the  fol- 
lowing particulars  and  illustrations  of  the  plant  : 

BUILDINGS. 

Of  the  twelve  acres  of  land  embraced  in  the  com- 
pany's manufacturing  site,   about  five  acres  are  under 


Fig.  1. — Armature  Winding  Department. 


ing  agents  for  their  apparatus.  The  latter  company 
recently  absorbed  the  English  Electric  Manufacturing 
Company,  and  now  conduct  both  the  manufacturing 
and  sales  departments  under  the  name  of  Dick,  Kerr 
&  Company. 

This  company  set  out  with  a  determination  to  meet 
the  American  competition,  which  meant  a  bold  departure 
from  English  methods.  The  works  that  have  been  con- 
structed at  Preston  are  quite  remarkable,  the  equip- 
ment and    machinery  being    in  complete    accord    with 


roof.  The  buildings  are  one  storey  high  throughout 
except  the  offices  ;  they  are  laid  out  on  the  lines  of 
the  most  recent  American  engineering  works,  a  steel 
frame  being  first  erected  to  carry  the  cranes  and  roof 
structure,  and  the  sides  and  ends  independently  walled 
in.  The  principal  buildings  are  three  in  number — the 
machine  shop  with  the  offices,  the  foundry  with  pattern 
and  pattern  storage  shops,  and  the  power-house. 

MACHINE    SHOPS. 

The  largest  and  most  importaiit  of  the  buildings  is, 
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of  course,  the  machine  shop,  which  is  in  itself  a  struc- 
ture of  imposing  dimensions  900  feet  in  length  by  120 
feet  wide,  35  feet  high  in  the  clear,  and  with  25  feet 
head  room  under  the  cranes.  Throughout  the  centre 
of  this  building,  from  end  to  end,  passes  a  line  of 
double  lattice-work  stanchions  which  perform  the  triple 
functon  of  supporting  the  roof,  the  crane  girders,  and 
the  line  shafting. 

In  the  general  arrangement  of  the  works,  and  especial- 
ly in  the  detailed  plans  of  the  machine  shop,  it  has  been 
the  chief  object  to  avoid  wherever  possible  the 
handling  and  re-handling  of  the  various  parts  of  the 
apparatus  during  the  processes  of  manufacture.  Raw 
materials  delivered  at  one  end  of  the  main  building 
pass  through   the  successive  operations,   always  mov- 


giving  seven  ways  of  handling    material   up   and  down 
the  shop. 

To  facilitate  communication  between  the  various 
parts  of  the  works  a  telephone  system  is  provided, 
extending  from  the  offices  to  all  departments.  Com- 
pressed air  at  100  lbs.  pressure  is  distributed  to  every 
part  of  the  works,  and  used  in  the  operation  of  pneu- 
matic drills,  hammers,  etc.,  as  well  as  for  operating 
the  pneumatic  hoists. 

The  whole  machinery  throughout  the  works  is,  of 
course,  operated  by  electric  power  from  the  generating 
station.  The  limits  to  which  the  principle  of  sub-div- 
jsion  of  power  into  small  units  could  be  advantageous- 
ly extended  has  been  most  carefully  considered.  The 
resulting  arrangement  in  so  far  as   (he  machine  shop  is 


Fig.  2. — Tramway  Motor  Dkpartment. 


ing  in  one  direction,  and  emerge  at  the  other  end  as 
finished  and  tested  apparatus,  ready  for  loading  upon 
the  railway  trucks  waiting  to  receive  it  for  transporta- 
tion to  any  part  of  the  country.  Exceptional  attention 
has  been  paid  to  the  matter  of  facilitating  the  progress 
of  the  material  through  the  shops  by  means  of  power- 
ful high-speed  electric  cranes  supplemented  by  pneu- 
matic hoists  and  tracks  in  every   building. 

By  means  of  jib  cranes  and  pneumatic  hoists  the 
men  opening  machines  are  able  to  lift  into  their  tools 
pieces  weighing  from  one  to  two  tons  each.  Down 
each  bay  of  the  shop  is  laid  a  push  car  track,  with  an 
additional  track  in  the  centre  of  the  shop  running  be- 
tween the  stanchions  which  support  the  countershafts, 
cranes,  and  roofs.  It  will  thus  be  seen  that,  in  addi- 
tion to  the  four  large  cranes  provided  in  the  machine 
shop,  there  are  three  tracks  running  its  tuU  length,  thus 


concerned  represents  entirely  new  practice,  and  is 
worthy  of  being  described  in  some  detail.  As  has 
been  stated,  a  sectional  line  shaft  extending  the  full 
length  of  the  machine  shop  is  supported  from  the  line 
of  centre  stanchions  between  the  two  main  bays  of  the 
shop.  The  sections  of  this  shaft  are  driven  by  individ- 
ual 50-h.  p.  motors,  direct  connected  to  them  by 
means  of  a  quill  shaft  and  clutch. 

The  800  feet  of  shaft  is  divided  into  eight  of  these 
sections  with  their  motors;  any  section  of  the  shafting 
can  be  driven  by  its  own  motor,  or  the  whole  can  be 
driven  by  any  one  or  more  motors.  All  of  the  machine 
tools  used  in  both  bays  of  the  shop  are  thus  driven 
from  the  one  line  shaft,  except  in  the  case  of  larger 
tools,  where  individual  motors  are  provided.  It  will 
be  seen  that  by  this  arrangement  the  greatest  possible 
efficiency  is  secured  in  the  drive  of  the  machinery,  since 
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the  grouping  of  the  tools  of  both  bays  together  allows 
the  use  of  comparatively  large  and  therefore  efficient 
motors,  and  the  frictional  losses  are  cut  down  to  a 
minimum. 

The  machine  shop  is  divided  into  two  enormous 
bays,  one  on  either  side  of  the  cenire  stanchion.  One 
of  these  bays  is  devoted  entirely  to  the  manufacture  of 
traction  motors  and  details  of  equipment,  while  the 
other  is  used  for  the  production  of  heavier  machines, 
such  as  large  dynamos,  alternators,  rotary  t  ransformer.-., 
etc.  In  order  to  obtain  a  clear  idea  of  the  machine- 
tool  equipment  of  the  shops,  and  of  the  operations 
which  are  carried    on,  the    simplest  method   will  prob- 


shop  with  power  driven  hammers,  etc.,  for  shaping  the 
steel  from  which  the  dies  are  made.  The  delicate  pro- 
cess of  tempering  the  dies  after  completion  is  also  car- 
ried on  at  these  forges.  The  die  department  is  fitted 
with  a  lull  equipment  of  standard  lathes,  shapers  and 
drill  pressers.  Worth  notice,  too,  are  the  grinding 
machines  for  grinding  the  dies  with  flat  cutting  sur- 
faces, which  slowly  move  the  piece  of  work  backwards 
and  forwards  while  the  large  grinding  cylinders  roll 
rapidly,  ;ind  at  the  .•■ame  time  move  along  their  axes  at 
right  angles  to  the  movement  of  the  work,  thus  ensur- 
ing perfectly  flat  surfaces.  Next  comes  ilie  annealing 
process,  where  the  armature  discs  are  packed  into  iron 


Fig   3. — Grneral  \ikw  of  Motor  Bay. 


ably  be  to  make  an  imaginary  journey  through  the 
shops. 

At  the  north  end  of  the  shop  are  the  receiving  and 
store  rooms,  into  which  the  receiving  track  passes. 
These  rooms  are  fitted  with  divisions  and  bins  for  the 
reception  of  the  various  materials  to  be  used  in  the 
manufacture  of  apparatus.  The  electric  cranes  in  the 
two  bays  unload  the  materials  from  the  railway  trucks 
and  distribute  them  to  the  various  parts  of  the  store 
room.  From  this  store  room  the  materials  are  distri- 
buted to  the  various  departments  of  the  works  as  re- 
quired. 

The  first  group  of  tools  after  leaving  the  store  room 
constitute  the  punch  and  die  departments,  in  which  the 
steel  discs  required  for  building  up  armatures,  field 
magnet  cores,  etc.,  are  punched  with  dies  into  the  re- 
quired shape  Immediately  convenient  to  the  punch 
and  die    departments  is    a    completely    equipped  smith 


cases  and  covered  with  sand  to  exclude  the  air.  They 
are  then  placed  in  ovens,  where  they  are  raised  to  a 
dull  red  heat  and  then  slowly  cooled  ;  afterwards  being 
passed  through  the  painting  machines,  which  cover 
them  with  the  thinnest  possible  layer  of  varnish. 
Issuing  from  the  varnish  rools  thev  are  dropped  on  to 
a  moving  chain  belt,  which  passes  them  through  a  dry- 
ing oven  and  delivers  them  in  the  assembling  depart- 
ment to  be  built  up  into  cores  ready  for  winding. 

Moving  down  the  shop,  we  now  come  to  a  second 
railway  track  entering  the  machine  shop  from  the 
foundry.  By  means  of  this  track  the  castings  of  motor 
and  generator  frames  are  delivered  directly  to  the  re- 
spective departments  equipped  for  their  completion. 
The  first  process  with  the  motor  castings  is  to  place 
them  on  the  vertical  milling  machines,  which  face  the 
two  halves  to  form  a  perfect  magnetic  joint.  Next  in 
line  are  the  radial  drilling  machines,  which  drill  all  the 
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holes  in  the  motor  frames.  After  being  bolted  togeth- 
er, the  frames  are  placed  on  the  horizontal  boring  mills, 
which  finish  the  bearings  for  the  armature  and  axle 
and  bore  out  the  frames  to  receive  the  pole-pieces. 
The  frames  are  now  completed  and  ready  for  delivery 
to  the  motor  assembling  section.  Coming  next  to 
this  group  of  magnificent  boring  mills  are  the  motor 
shaft  lathes  and  special  machines  for  grinding  the  arm- 
ature shaft  bearings.  Then  come  the  massive  turret 
lathes  for  finishing  the  armature  and  plates,  the  com- 
mutator heads,  and  the  bearing  shells.  The  next 
group  of  tools  comprising  lathes,  planers,  shapers, 
milling  machines,  and  many  special  tools,  constitute 
the  brass-working  department,   where   the  controllers. 


ARMATURE    WINDING    AND    MICA    DEPARTMENT. 

The  armature  winding,  insulating,  and  mica  dep  irt- 
ment  for  motors,  dynamos,  and  aliernators  is  separated 
from  the  main  portion  of  the  machine  shop  occupying 
the  extreme  south  end  of  the  generator  bay.  A  brief 
description  of  the  operations  which  take  place  in  this 
department  will  be  of  interest.  The  armature  toils, 
which  are  wound  or  formed  entirely  by  machinery, 
must  be  thoroughly  insulated  with  mica,  paper,  and 
cotton  braiding.  They  must  be  properly  dried,  dipped 
into  special  varnish,  and  then  baked,  in  order  to  ex- 
clude all  moisture.  Afterwards  they  are  pressed  into 
exact  shape  and  formed  to  size,  so  that  all  coils  and 
windings  may  be  alike  and  interchangeable.      The  mica 


Fig.  4. — General  VIew  of  Ge.nerator  Bay. 


rheostats,    trolleys,    commutators,    and    brush-holders 
are  made. 

The  next  department  is  the  field-magnet  winding 
section,  where  the  motor  and  generator  Held-magnets 
are  wound,  insulated  and  baked,  and  the  armature 
coils  placed  on  the  motor  armature  cores.  The  motors 
and  controllers  have  now  reached  the  assembling  and 
painting  department,  from  which  they  are  delivered  to 
the  testing  department,  where  they  are  subjected  to 
severe  tests  for  insulation,  etc.,  and  run  under  full 
and  over  load  conditions  for  the  specified  time.  After 
the  tests  are  completed  the  temperature  of  each  part  is 
taken,  and  a  thorough  examination  made  as  to  the 
quality  of  workmanship,  etc.  If  perfect  in  every  re- 
spect, the  completed  machine  is  taken  charge  of  by  the 
shipping  department,  where  it  is  loaded  into  trucks  on 
the  shipping  track,  which  enters  the  building  at  the 
opposite  end  from  the  receiving  track. 


rings  and  tubes  for  commutators  are  moulded  under 
great  pressure  while  being  heated.  The  presses  in 
which  this  work  is  being  done  have  their  various  parts 
heated  by  steam  pipes  passing  from  the  boiler-house  to 
this  portion  of  the  machine  shop.  Nearly  all  the  wind- 
ing, insulating,  and  mica  moulding  in  the  department 
is  done  by  girls,  and  its  separation  frorh  the  main  por- 
tion of  the  shop  obviates  the  possibility  of  metallic 
chips  or  filings  getting  into  the  insulation. 

Returning  again  to  the  point  where  the  foun  Iry 
track  enters  the  machine  shop,  and  coming  down  the 
generator  side  of  the  shops,  we  find  the  largest  and 
finest  tools  in  the  plant  for  machining  and  finishing 
the  huge  generator  frames,  armature  heads,  etc.  The 
generator   frames    after  coming  from   the  foundry  are 

.first    placed    on    an  enormous  planing  machine,    to    be 
faced  at  the  joints.     The  bed  of  this  planing  machine  is 

,24  feet  long,  and  will  receive  a  casting  of  this   length  ; 
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this    tool  is  driven    by  its  own  motor,   and  weighs  75 
tons. 

The  next  tool  is  the  largest  in  the  works,  being  a 
boring  mill  swinging  24  feet,  for  boring  out  armature 
heads  to  receive  the  engine  shafts,  to  finish  Ihe  arma- 
ture end  rings  for  large  generators,  and  to  make  the 
large  commutators  for  these  machines.  This  mill 
weighs  over  100  tons.  Next  comes  a  universal  boring 
and  milling  machine  which,  while  not  so  heavy  as  the 
boring  mill  last  mentioned,  occupies  more  room,  its 
table,  flush  with  the  floor,  being  24  feet  square.  Along 
one  side  of  this  table  travels  an  upright  pillar  about  10 
feet  high.  To  this  pillar  is  attached  a  spindle,  which 
can  be  moved  to  any  position,  vertical  or  horizontal, 
within  the  limits  of  the  tool.      Generator  frame  castings 


distributed  all  the  power  for  the  diff'erent  parts  of  the 
works.  In  the  testing  department  there  is  provided 
live  steam  from  the  boiler  house,  so  that  complete  en- 
gine dynamo  sets  can  be  tested  with  perfect  ease,  and 
without  the  necessity  of  making  special  arrangements. 

FOUNDRY. 

The  foundry  building  is  parallel  with  the  machine 
shop,  with  a  space  of  60  feet  between  the  two.  It  is 
465  feet  in  length  and  120  feet  wide.  It  is  equipped 
with  two  30-ton  and  two  15-ton  electric  cranes.  In 
this  building  are  contained  the  iron  foundry  depart- 
ment, the  brass  foundry  department,  the  pattern  shops, 
and  the  pattern  storage  shops.  Two  cupolas  are 
provided  for  moulding  iron,  and  five  brass  furnaces  for 
making  the  brass  parts  for  motors,  generators  and 
switchboards.  The  iron  foundry  is  used  for  making 
the  frames  of  the  very  large  generators  and  alternatgrs 


Fig.  5.— Interior  of  Power  House. 


are  placed  upon  the  table  of  this  machine,  the  holes 
are  bored,  surface  milled — in  tact,  all  the  remaining 
machine  work  being  finished  without  moving  the  cast- 
ing. For  the  armature  heads  of  large  dynamos  and 
alternators,  portable  slotting  machines  are  provided, 
each  with  its  own  motor,  which  cut  the  keyways  for 
the  engine  shafts  and  the  dovetailed  slots  for  fastening 
the  armature  laminations.  The  machine  work  on  the 
generator  frames  is  now  finished,  and  they  next  pro- 
ceed to  the  assembling  department  opposite  the  ship- 
ping track,  where  they  are  erected  for  test,  each  gen- 
erator being  thoroughly  tested  for  insulation,  output, 
temperature  and  commutation.  In  the  testing  room 
there  is  arranged  a  complete  switchboard  about  48  feet 
long,  with  a  full  assortment  of  approved  testing  instru- 
ments of  wide  range.  Through  the  switchboard  is 
also  arranged  a  supply  of  alternating  current  at  various 
pressures    for  testing  insulation,  and  from  it  as  well  is 


for  the  manufacture  of  which  these  works  are  specially 
equipped.  In  both  the  brass  and  iron  foundries  the 
machine  tools  provided  are  driven  by  an  independent 
motor. 

POWER    HOUSE. 

To  provide  the  necessary  power  for  the  shop  opera- 
tions as  well  as  the  lighting  calls  for  considerable  plant; 
for  this  purpose  there  are  two  cross-compound  Corliss 
engines,  each  direct  connected  to  a  generator  of  400 
horse-power  capacity.  There  is,  therefore,  available  at 
the  present  time  800  horse  power,  with  a  possible  over- 
load capacity  of  25  percent.  The  battery  room  contains 
a  500-voIt  Chloride  accumulator  set,  which  is  used  for 
supplying  light  and  power  throughout  the  works  at 
night  when  the  power  plant  is  shut  down.  The  reser- 
voir, with  a  capacity  of  60,000  gallons  of  water,  receives 
its  supply  from  an  elaborate  system  of  roof  drains.  A 
cooling  tower,  erected  over  one  portion  of  the  reser- 
voir, cools  the  water  coming  from  the  condensers  of  the 
engines. 
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NE'W  YEAR  GREETINGS. 
The    Electrical   News    wishes    all  its    subscribers, 
advertisers  and  friends  a  Prosperous  New  Year. 


It  is  intere-ting  to  note  that 
Niagara  Development,  the  contemplated  developments 
on  the  Canadian  side  of  the 
Niag-ara  river  will,  if  carried  out  in  their  entirety, 
result  in  a  total  capacity  far  exceeding  those  across 
the  line,  and  further  in  the  light  of  the  experience 
gained  in  the  operation  of  the  Niagara  plant,  those 
now  building  will  posse.«s  many  new  and  valuable 
features  not  found  in  the  original  equipment.  The 
The  Canadian  Niagara  Power  Company  and  the 
Ontario  Power  Company  are  now  both  at  work  on 
their  hydraulic  development,  while  a  third  organization, 
composed  mainly  of  Toronto  gentlemen,  is  making 
application  for  a  location  and  water  rights.  The  in- 
stallation of  these  plants  will  mean  the  expenditure 
of  many  thousands  of  dollars  in  all  branches  of 
business  throughout  the  country,  besides  which  there 
will  be  the  equipping  of  the  numerous  industries 
which  will  doubtless  adopt  electric  illumination  and 
power  as  soon  as  the  attractive  rates  of  the  water 
driven  station  are  offered  to  them. 


The  use  of  aluminum  in  the 
Aiumirvum.  electrical  industry  has  not  become 

cominon  practice  to  any  great  ex- 
tent, though  a  short  time  ago  the  outlook  indicated 
that  it  would  rapidly  force  its  way  to  the  front,  and  to 
a  material  extent  replace  copper  bus  bars  and  line 
wires.  Its  general  characteristics  as  compared  with 
copper,  of  which, outside  of  ihe  telephone  and  telegraph 
fields,  it  is  practically  the  only  competitor,  are  well 
known.  Weighing  about  one-third  that  of  copper, 
with  a  specific  resistance  some  40  per  cent,  greater, 
and  having  a  tensile  strength  about  40  per  cent,  less, 
it  is  made  commercially  pure  for  such  shapes  as  bus 
bars,  where  strength  is  of  no  consideration  and 
maximum  conductivity  is  all  important  ;  for  small 
wires  an  alloy  of  i  to  2  per  cent,  is  introduced  to 
increase  the  tensile  strength,  though  slightly  greater 
resistance  is  the  natural  result.  From  the  above  it 
follows  that  an  aluminum  wire  of  equal  conductivity  to 
any  given  size  of  copper  will  be  about  60  per  cent, 
greater  in  diameter,  and  while  weighing  slightly  less 
than  half  as  much,  will  sustain  a  somewhat  greater 
load.  It  cannot  be  soldered  without  much  trouble  and 
it  is  therefore  customary  to  make  joints  in  transmis- 
sion lines  by  Mclntyre  connectors,  in  cables  by  joint 
clamps.  The  self-induction  is  slightly  less  than  in  a 
copper  line  of  equal  conductivity,  the  skin  effect  is 
practically  the  same,  the  charging  current  slightly 
greater.  The  effects  of  varying  climates  are  not  very 
well  known,  as  most  of  the  data  now  available  has 
been  obtained  from  California,  where  the  thermometer 
does  not  go  very  low,  though  experience  there  tends 
to  show  that  its  use  beside  salt  water  is  almost  im- 
practical, as  it  is  very  easily  attacked  by  the  salt  which 
is  carried  in  suspension  in  the  surrounding  atmosphere. 
It  would  be  interesting  to  learn  what  service  it  would 
give  under  the  low  teinperatures  which  obtain  at 
certain    seasons    of  the    year    in    some    parts    of    this 
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country  ;  trouble  might  be  expected  from  excessive 
sla;i<ness  or  tightness  of  the  lines  according  as  the 
thermometer  went  up  or  down,  the  coefficient  of  expan- 
sion being  somewhat  greater  than  that  of  copper. 


dynamo  may  again  come    into   use    to    surmount    this 
obstacle. 


In  the  struggle  to  produce 
TKe  Steam  Turbirve.  goods  at  the  cheapest  possible 
price  compatible  with  a  satis- 
factory product,  much  attention  is  naturally  given,  and 
has  been  for  years  past,  to  the  cost  of  the  power  used 
in  manufacturing.  This  forms  a  large  part  of  the 
cost  of  practically  all  goods  turned  out  by  machinery, 
and  therefore  the  efforts  of  all  engineers  and  manu- 
facturers have  long  been  concentrated  on  attempts  to 
reduce  it  to  the  lowest  possible  point.  One  of  the 
most  obvious  means  of  lessening  cost  is  to  increase 
the  rate  or  size  of  production,  and  hence  the  tendency 
in  steam  engineering  has  been  towards  constantly  in- 
creasing engine  sizes,  until  they  have  reached  a  point 
where  physical  and  mechanical  conditions  call  a  halt. 
This  being  the  case,  attention  is  naturally  turned 
elsewhere  to  find  an  outlet  from  the  difficulty,  and  it  is 
to  the  steam  turbine  that  the  eyes  of  the  mechanical 
world  are  directed  in  an  effort  to  get  steam  power  at  a 
cost  that  is  lower  than  that  which  now  obtains.  This 
new  adaptation  of  an  old  principle  is  now  rapidly 
pushing  its  way  to  the  front  as  a  competitor  of  the 
ordinary  reciprocating  engine,  and  as  its  present  field 
is  almost  entirely  that  of  driving  dynamos  for  power 
distribution,  its  development  is  being  watched  with 
great  interest  by  electrical  men  the  world  over. 

The  fundamental  difference  between  the  two  types  of 
engines  is  that  in  the  reciprocating  form  the  energy  in 
the  steam  is  used  expansively  to  push  a  piston  along  ; 
in  the  turbine  the  power  is  turned  into  energy  in  the 
shape  of  velocity.  The  steam  issues  from  a  nozzle  at  a 
high  speed  and  then  impinging  upon  the  blades  of  the 
rotating  member  turns  it  round  at  an  extremely  fast 
rate.  This  at  once  introduces  to  the  electrical  designer 
a  new  problem  of  large,  direct-connected  dynamos  for 
high  speeds,  very  high  speeds,  as  opposed  to  the  low 
speeds  which  have  hitherto  been  required  by  the 
present  day  type.  Standard  direct-connected  units  of 
about  300  k.  w.  and  larger  operate  at  from  too  to  70 
revolutions  per  minute;  the  steam  turbine  requires  that 
these  figures  shall  be  changed  to  about  3000  r.  p.  m., 
down  to  700  or  800.  This  naturally  introduces  many 
new  features  into  the  electrical  part  of  the  equipment  ; 
on  the  whole  it  means  smaller  and  lighter  and  therefore 
cheaper  dynamos  for  the  same  output.  Another  valu- 
able feature  arising  from  the  nature  of  the  apparatus 
is  that  there  being  nothing  but  rotary  motion,  as  in  the 
water  wheel,  the  difficulties  of  driving  alternators  in 
parallel  and  the  hunting  of  synchronous  apparatus  are 
entirely  eliminated,  the  turning  movement  or  effort  is 
absolutely  uniform,  and  so  there  is  no  tendency  to 
generate  cross  currents  between  the  various  machines 
connected  to  the  circuit.  Further  than  this,  due  to 
the  high  speeds,  the  fly  wheel  effect  is  greater  than  in 
ordinary  reciprocating  units,  which  means  that  the 
new  type  is  able  to  carry  a  varying  load  with  closer 
speed  regulation  than  the  other.  In  the  driving  of 
direct  current  machinery  some  difficulty  is  experienced 
in  obtaining  satisfactory  commutation  at  the  high 
speeds  involved  ;  perhaps  the  longf  abandoned  unipolar 


The  principal  advantages  which  the  turbine  offers 
over  the  present  standard  form  of  steam  engine  is  that 
even  to-day  with  the  comparatively  small  experience 
which  its  builders  have  had,  it  has  a  steam  economy 
practically  equal  to,  if  not  excelling,  the  best  results 
which  have  hitherto  been  produced  by  the  other  type. 
This  is  true  not  only  of  the  larger  sizes,  but  also  of 
the  smaller.  More  noticeable  still  is  the  fact  that  the 
steam  consumption  is  not  very  materially  increased 
when  running  at  partial  loads.  Again,  as  a  natural 
result  of  the  high  speed,  the  apparatus  is  smaller  and 
lighter,  which  means  a  decreased  cost  for  foundations, 
power  house  buildings  and  the  land  they  stand  on. 
This  is  especially  true  of  foundations,  which  can  be 
made  materially  lighter  owing  to  the  absence  of  all 
strains  or  moving  tendencies.  It  has  been  estimated 
that  they  will  cost  15  to  30  per  cent,  of  those  for  the 
present  stvle  of  unit,  the  total  power  house  expendi- 
ture outside  of  the  apparatus  itself  being  approxi- 
mately only  50  per  cent,  of  that  required  for  the  reci- 
procating type.  The  light  weight  has  a  further  effect 
in  lessening  the  total  cost, in  that  shipping  and  erecting 
charges  are  much  reduced,  as  is  also  the  time 
required  for  installation,  which  in  large  engines 
as  built  to-day  may  occupy  many  months. 
Data  available  at  the  present  minute  shows  that  the 
use  of  superheated  steam  and  a  high  vacuum  are 
prime  essentials  to  the  highest  steam  economy.  As 
there  are  no  rubbing  surfaces,  such  as  the  piston  and 
cylinder  in  contact  with  the  steam,  the  greatest 
difficulty  in  the  use  of  superheating,  namely,  that  of 
obtaining  satisfactory  lubrication,  is  not  present  ;  and 
so  we  may  expect  to  find  this  a  very  prominent  feature 
in  future  developments.  This  brings  forward  another 
extremely  valuable  feature,  namely,  that  the  condensed 
steam  may  be  immediately  returned  to  the  boilers, 
without  filtration  or  any  other  cleansing  processes, 
and  still  not  have  any  harmful  effects  upon  them,  as 
would  be  the  case  did  it  contain  oil,  as  it  does  when 
it  comes  from  an  ordinarj'  cylinder.  Priming,  or  the 
passing  over  of  entrained  water  from  any  source,  has 
no  dire  results  such  as  are  so  well  known  to  all  users 
of  the  reciprocating  engine  ;  nothing  happens  beyond 
a  slackening  of  the  speed  until  the  water  has  passed 
through.  In  those  types  which  use  their  steam  in 
stages  similarly  to  a  compound  engine  it  is  usual  to 
provide  a  bypass  whereby  high  pressure  steam  may  be 
admitted  to  the  low  pressure  spaces.  This  allows  the 
carrying  of  full  load  with  the  condenser  shut  down  ;  if 
it  is  in  operation,  50  to  60  per  cent,  overload. 

Space  prevents  our  giving  many  interesting  examples 
of  the  above  points,  but  enough  has  been  said  to  show 
the  principal  differences  between  the  old  and  the  new, 
and  the  numerous  advantages  which  the  latter  appears 
to  offer,  not  to  the  large  manufacturer  only,  but  also 
to  the  smaller  industries.  That  these  are  being  appre- 
ciated is  evidenced  by  the  many  installations,  both  in 
course  of  construction  and  prospective,  which  are  to 
have  the  steam  turbine  as  their  prime  mover. 


A  Goldie  &  McCuUoch  engine   lias  been  installed  in    the  power 
house  of  the  Canada  Carriage  Company,  Brockville,  Ont. 
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THE  WESTERN  OHIO  ELECTRIC  RAILWAY. 

The  Western  Ohio  Railway  Coinpany  operales  at  the  present 
lime  47  miles  of  road  and  has  under  construclion  64.5  miles  more. 
The  portion  of  the  line  now  in  operation  begins  at  Lima,  in  Allen 
County,  Ohio,  runs  south  from  Lima  to  Cridersville  and  Wapa- 
koneta,  west  to  St.  Marys,  south  from  St.  Marys  to  New  Bremen 
and  Minster  and  finally  west  from  St.  Marys  to  Celina. 

The  main  power  house  is  located  at  St.  Marys.     The  building 


rooms.  All  feed  valves  are  arranged  to  be  controlled  from  the 
boiler  floor  line,  as  are,  also,  all  drips,  gauge-cocks,  water 
gauges,  water  columns,  blow-off  pipes  and  drains  around  the 
boilers. 

The  electrical  apparatus  was  furnished  by  the  Westinghouse 
Electric  &  Mfg.  Comp.iny,  of  Pitisburg.  The  main  generating 
units  are  direct  connected  to  their  several  engines  and  each  of 
the  two  units  now  in  operation  is  of  400  k.  w.  capacity.  The 
machines  are  of  the  revolvinj 
antiature  type,  the  armatures 
having  three-phase  windings  for 
a  normal  out-put  of  400  k.  w. 
Throughout  the  armature  spider, 
core  and  winding,  large  ventilat- 
ing duels  have  been  provided 
which  permit  a  free  circulation 
of  air  during  operation.  For  ex- 
citing the  main  generators  there 
will  be  two  units,  both  steam 
driven  and  of  the  Westinghouse 
type,  the  generators,  of  100  k.w. 
capacity  and  opreating  at  121; 
volts  and  200  r.p.m.,  being 
direct  connected  to  two  13  x  22 
X  t3-in.  Westinghouse  compound 
engines. 

The  main  power  house  con- 
tains also  a  sub-station,  that  is, 
a  portion  of  the  low  potential 
current  from  the  main  genera- 
tors is  carried  to  two  400  k.  w. 
rotary  converters  supplying  ap- 
proximately 25  miles  of  the  feed- 

FiG. — Two   4oo-KiLOWATi<   Three-Phase  'Alternating-Current  Engine-Type  Alternators,  "  system  of  the  line.     The   ro- 
400  Volts,  100  Revolutions  per  Minute.  tary  converters  in  the  other  sub- 

stations are  all  of  the  Westing- 


is  of  brick  and  concrete  of  the  following  general  dimensions: 
Extreme  width,  104  feet;  extreme  length,  248  feet;  width  of 
boiler  room,  45  feel;  and  width  ot  eiigine  room,  52  feet.  The 
roof  over  the  entire  building  consists  of  flat  steel  trusses  carrying 
three-inch  tile,  with  a  four  ply  asphalt  and  gravel  covering.  The 
engine  room  is  supplied  with  a  25-ton  Chisholm  &  Moore,  hand- 
power  travelling  crane. 

The  maximum  capacity  of  this  station,  according  to  the  pre- 
sent plans,  will  be  4,000  k.w.  The  engines  are  of  the  C.  &  G. 
Cooper,  horizontal,  cross-compound,  condensing  type,  with 
Corliss  valve  gear,  and  were  designed  for  parallel  operation  on 
alternating  current  three-phase  work,  with  a  guaranteed  regula- 
tion of  I  per  cent.  The  boiler 
equipment  consists  of  eight  Stir- 
ling boilers,  of  a  total  capacity 
of  6, 000  h. p.  These  boilers  are 
equipped  with  flat  grates  and 
are  all  hand  fired,  coal  being 
supplied  directly  in  front  of  the 
fire  doors  by  a  Hunt  industrial 
railway  system  consisting  of  a 
narraw  gauge  track  with  turn- 
outs, track,  scales  and  steel 
cars,  each  having  a  net  capaci- 
ty of  one  ton. 

The  pump  and  condenser 
room  in  this  plant  is  located  in 
the  centre  of  the  main  boiler 
room  and  contains  all  of  the  feed 
pumps,  feed-water  heaters,  cir- 
culating pumps,  vacuum  pumps 
and  condensers  for  the  entire 
plant.  The  main  steam  header 
consists  of  i6-in,  heavy,  lap- 
welded,  steel  pipe.  Valves  over 
8-in.  in  diameter  are  by-passed. 
The  main  steam  header  is  car- 
ried on  a  specially  designed, 
cast-iron  roller  frame,  one  end 
resting  on  the  rear  of  the  upper 
walls  of  the  boiler  setting,  and 
the  other  being  built  into  the 
brick-work  of  the  division"  wall 
between   the    boiler  and  engine 


house  type  and  of  200  k.w.  capacity.  The  armature  winding  ot 
the  rotary  converters  is  similar  to  that  of  ordinary  direct  current 
generators,  but  it  is  tapped  at  certain  points  from  which  leads 
are  carried  to  collector  rings  at  one  end  of  the  staff,  while  the 
ordinary  direct  current  commutator  is  at  the  other  end.  The 
ratio  of  conversion,  A.C.  to  D.C.,  is  about  0.62.  These  rotary 
converters  operate  at  a  speed  of  500  r.p.m.,  and  deliver  333  am- 
peres at  600  volts.  For  starting  a  small  induction  motor  is  per- 
manently mounted  on  the  same  shaft  with  the  armature. 

The  engine  room  at  the  power  house  will  contain  two  switch- 
boards, a  main  generating  boaru  containing  eleven  panels  and 
an  alternating   current    board  of  nine    panels,  upon  which  will  be 


Fig.  2.— Partial  View  of  Boiler  Room,  Central  Power-Hoise,  Si. 
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mounted  the  high  tension  switches  for  all    outgoing   transmission 
lines.     All    instruments  on  the    boards    are  of  the  Westinghouse,       c 
long  scale,  dead-beat  type. 

The  step-up  stationary  transformers,  which  are  located  in  the 
basement,  are  of  the  Westinghouse  oil-ccjled  type.  There  will 
be  seven  of  400  k.w.  capacity,  transforming  the  current  trom  390 
to  33,000  volts.  From  the  transformers  lead-covered,  single-con- 
ductor cables  will  be  led  up  the  south  wall  of  the  building  to  the 
high-potential  circuit-breakers,  of  which  there  will  be  nine  of  the 
Westinghouse  type  mounted  on  a  wooden  frame-work. 

The  sub-stations  along  the  route  will  be  seven  in  number  and 
will  be  located  as  follows:  Rawson,  Beaver  Dam,  Lima,  Wapa- 
koneta,  Anna,  Sidney  and  Lockington.  The  sub-station  buildings 
will  be  of  brick,  with  13-in.  walls  above  the  foundation  line,  the 
coping  being  covered  with  cement.  The  floors  in  all  sub-stations 
are  to  be  of  concrete,  as  are  also  the  transformer  pits. 

In  addition  to  the  sub-stations  mentioned,  there  will  be  a  port- 
able sub- station  mounted  on  a  car.  The  equipment  includes  one 
2oa-k.  w.  rotary  converter;  three  1 50-k.  w.  step-down  transform- 
ers; three  "low-equivalent"  lightning  arresters;  three  fuse  switch 
circuit-breakers  with  barriers,  and  one  three-panel    switchboard. 

The  high  tension  line  from  Wapakoneta  10  St.  Marys  is  carried 
on  4S-ft.  poles,  the  top  of  the  poles  being  arranged  for  three  sets 
of  33,000-volt  lines.  At  Wapakoneta  one  set  turns  off  south  and 
supplies  the  sub-stations  at  Anna,  Sidney  and  Lockington.  The 
other  two  sets  continue  north  as  far  as  Lima,  one  set  supplying 
Wapakoneta  and  Lima  and  the  second  set  supplying  Beaver 
Dam  and  Rawson.  The  transmission  cables  themselves  are  all 
carried  on  steel  pins  with  wooden  tops  and  porcelain  insulators. 
The  cross  arms  are  of  long-leaf  yellow  pine,  fastened  10  the  pole 
with  two  ^xi2-in.  carriage  bolts.  All  the  high-tension  lines  are 
completely  spiralled  every  mile,  each  set  being  spiralled  on  a 
direction  opposite  to  the  adjoming  one,  this  keeping  the  same 
phase  feeders  on  the  two  pins  next  to  the  pole  on  each  side. 

The  first  eight  cars  on  this  road  were  built  by  the  G.  C.  Kuhl- 
man  Company,  of  Cleveland,  and  comprise  five  passenger 
coaches  and  three  combination  passenger  and  express  coaches. 
The  cars  are  42  ft.  6  ins.  over  all  and  are  mounted  on  Peckham 
trucks.  The  electrical  equipment  consists  of  four  Westinghouse 
No.  56  railway  motors.  All  cars  are  double  motored  and  are 
geared  up  to  a  maximum  speed  of  48  mles  per  hour.  Straight 
air  brakes  are  used  and  each  car  is  supplied  with  an  independent 
motor-driven  compressor  mounted  on  a  dust-proof  box  on  the 
under  side  of  the  car. 

The  road  bed  on  the  first  47  miles  of  this  properly  is  of  stand- 
ard interurban  railway  construction,  consisting  of  60-lb.  steel 
rails  30  ft.  in  length  laid  on  5  x  7  x  7-in.  ties.  The  road  bed  is 
heavily  ballasted  throughout  with  rock  crushed  to  iyi-\n.  ring 
gauge  and  screened,  and  is  from  8  to  12  ins.  in  thickness  under 
the  ties.  The  entire  line  is  built  upon  private  right  of  way.  The 
maxifflum  grades  on  the  line  now  operating  will  not  exceed  2  per 
cent  except  at  points  where  the  line  crosses  over  the  main 
lines  of  steam  roads. 

The   poles   on  this  line  are  all  of  Michigan  cedar,  35  and  45-ft. 


turn-out,  where  all  cars  must  report.  This  telephone  system  is 
ed  into  the  general  offices  of  the  company  at  Lima,  where 
the  despatcher  is  located,  so  that  he  is  constantly  in  communica- 
tion with  all  of  the  cars  on  the  system,  as  well  as  the  power- 
house and  sub-stations. 

The  portion  of  the  road  now  in  operation  traverses  the  Lima- 
St.  Mary's  oil  fields,  which  are  among  the  heaviest  oil  producing 
districts  in  the  country.     It  also  traverses  a  rich  farming  territory 


Fig.  4. — Forty-Five-Foot  Pole  Line  Carrying  Both 
Trolley  and  Transmission  Circuits. 

and  the  prospects  for  freight  on  this  road  are  very  bright.  The 
rate  of  fare  charged  is  approximately  two  cents  per  mile,  and 
the  run  from  Lima  to  Minster,  a  distance  of  36.8  miles,  is  be- 
ing made  in  i  hour  and  46  minutes  including  all  slops. 


3. — Overhead   Crossing,  Western   Ohio  Railway,    over  Track   of 
Chicago  &  Erie  Railroad. 


lengths  with  7-in.  lops,  all  thoroughly  guyed  and  braced  on  all 
curves.  Il  has  been  the  aim  to  make  the  over-head  line  substan- 
tial in  order  to  stand  the  high  speed  of  heavy  railway  cars. 
Above  the  trolley  is  strung  a  21 1,000  CM.  feeder,  carried  on  a 
cross-arm  12  ins.  above  the  trolley  bracket.  On  these  same 
cross-arms  over  the  entire  route  are  carried  the  telephone  lines, 
there    being    nn   iron  box  telephone  in  a  wooden  booth    at    each 


THE  SHAWINIGAN  TRANSMISSION  LINE. 

The  pole  line  (or  transmitting  electric  power  from    Shawinigan 
Falls,  Que.,  to    Montreal,   a    distance    of  eighty-five    miles,   has 
been    completed.     The    power    will    be    utilized    by  the   Lachine 
Rapids  Hydraulic  &  Land  Company,  who  have  been  making  ex- 
tensive  improvements    with  that  end  in  view.     It  is  proposed  to 
transmit    8,000    electrical    horse    power. 
The  current  will  be  brought    into   the  city 
at  50,000  volts.    At  the  distributing  station 
it  will  be  siepped-down   to  2,000  volts,  at 
which  pressure  the  8,000  horse  power  will 
be   delivered    to    the    Lachine    Company. 
One   of   the   interesting    features   of   this 
work    is  the  fact    that    aluminum    wire    is 
used  for  transmission   purposes.     It  is  the 
first  output    from  the  factory  of  the  North- 
ern Aluminum    Company,  the   Shawinigan 
branch  of  the    Pittsburg    Reduction    Com- 
pany.    Il  is  expected  that  the  Shawinigan 
plant    will,  in  a  few   years,  be  the   largest 
aluminum-producing  plant  in  the  world. 

Some   4,500  poles  have  been  planted  for 
the  support  of  the  three  aluminum  conduc- 
tors which  are  strung  upon    them.     Each    conductor   consists  of 
six  Yi"  wires  twisted  together.      A  special  porcelain  insulator  lias 
been  used. 

At  Bout  de  rile  the  river  is  spanned  and  the  Island  of  Montreal 
reached  by  means  of  a  heavy  steel  cable,  suspended  above  the 
water  from  two  steel  towers,  one  on  each  shore.  The  span  is 
1800  feet  in  length. 
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DEMISE  OF  AN  ELECTRICAL  INVENTOR. 
In  the  dealh  of  George  Henrv  Bingham  Hooper,  which 
occurred  at  Grace  Hospital,  Toronto,  on  December  9th,  1902, 
there  passed  away  an  inventor  and  electrician  who  had  devoted 
a  life-lime  to  perfecting  the  design  of  apparatus  pertaining  to  the 
electrical  industry.  His  inventions  included  a  generator,  a  cir- 
cuit breaker,  an  improvement  in  storage  batteries,  the  Hooper 
electric  marine  engine,  an  automatic  cartridge  extractor,  and  an 
improved  lathe  device.  His  greatest  accomplishment,  however, 
and  that  lo  which  he  had  given  most  attention   and   study  in    re- 


The  L.\te  G.   H.  B.   Hooper. 

cent  years,  was  the  Hooper  magnetic  electric  brake,  the  design  of 
which  is  shown  in  the  accompaning  illustration. 

The  lale  Mr.  Hooper  was  a  very  enthusiastic  electrician,  and 
it  may  be  truly  said  ihat  he  never  received  the  financial  reward 
to  which  his  inventive  genius  was  entitled.  At  the  time  of 
his  death  a  company  was  in  process  of  formation  to  exploit  and 
manufacture  his  electric  brake,  but  after  spending  many  years  in 
its  development,  and  just  when  it  seemed  he  was  about  to  reach 
the  ultimate  goal,  he  fell  a  victim  to  the  continuous  strain  im- 
posed upon  his  delicate  health.  When  Mr.  Hooper  realized  that 
death  was  approaching  he  expressed  his  keen  regret  that  he 
could  not  live  to  see  his  brake  in  commercial  operation.  He  had 
spent  his  entire  means  in  experimenting  and  securing  patents  in 
Canada,  United  Slates,  Great  Brilain,  Italy,  New  South  Wales, 
Victoria,  New  Zealand  and  Belgium. 

A  test  of  the  brake  was  made  by  the  Hamilton  Street  Railway 
Companv  on  October  lolh,  1901.  It  was  found  very  efficient  and 
satisfactory,  and  received  the  endorsalion  of  Mr.  E.  Wingate, 
then  city  engineer,  who  in  a  '.eslimonial  letter  says  :  "I  have  no 
hesitation  in  recommending  it  to  be  a  first-class  improvement  and 
in  every  way  superior  lo  anything  now  existing  in  the  line  of 
street  car  brakes."  It  is  understood  that  the  patents  covering 
the  brake  will  be  sold  for  the  benefit  of  Mr.  Hooper's  young 
children. 

As  the  inventor  was  of  a  secretive  disposition,  little  is  known 
of  this  brake  by  the  public.  We,  therefore,  give  below  a  state- 
ment of  the  claims  made  for  it  in  the  original  application  for  a 
patent  dated  April  24th,  1899  : 

IMPROVEMENTS   IN  EIECTRIC  BRAKES. 

I,  George  Henery  Bingham  Hooper,  of  8  Treford  Place,  in  the 
City  of  Toronto,  in  the  County  of  York,  in  the  Province  of  On- 
tario, Canada,  electrician,  do  hereby  declare  the  nature  of  this 
invention,  a:;d  in  what  manner  the  same  is  to  be  performed,  to  be 
particularly  described  and  ascertained  in  and  by  the  following 
statements : — 

My  invention  rel^tos  to  improvements  in  electric  bmkes  for  car 
and  other  wheels,  and  the  object  of  the  invention  is  to  design  a 
simple  and  tffeclual  form  of  brake  shoe  in  which  the  lines  of  force 
passing  through  the  ends  will  act  with  the  greatest  strength  upon 
the  perimeier  ol  the  wheel,  and  it  consists  essentially  of  a  brake 
shoe  having  (he  major  portion  of  the  magnet  formed  on  a  circle 
having  a  less  arc  than  the  contracting  pole  ends,  which  are 
formed  concentric  to  the  center  of  the  wheel  to  which  the  brake 
is  applied  and  extend  out  entirely  beyond  the  wound  portion  of 
the  magnetic  shoe,  the  parts  being  otherwise  constructed  and 
arranged  in  detail  as  hereinafter  more  particularly  explained. 

Fig.  1.  is  a  side  elevation  showing  the  application  of  my  brake 
lo  a  wheel. 


Fig.  2.  is  a  sectional  plan  of  the  brake-shoe  and  portion  of  the 
wheel  showing  the  means  whereby  such  brake-shoe  is  normally 
held  from  contact  with  the  wheel. 

Fig.  3  is  a  detail  of  an  alternati\e  form. 

In  the  drawings  like  letters  of  reference  indicate  correspond- 
ing parts  in  each  figure.  A  is  a  wheel  having  an  iron  rim  and 
designed  to  be  a  wheel  of  a  car  or  other  vehicle  or  wheel  on  a 
shaft  or  any  other  wheel  to  which  it  is  necessary  to  apply  a 
brake.  B  is  my  brake-shoe  comprising  a  magnet  portion  Bi 
wound  as  specified  and  the  end  contracting  pole  portion  B2.  It 
will  be  noticed  that  the  pole  portions  B2  extend  outwardly  en- 
tirely to  the  outside  of  the  magnet  portion  Bi,  and  are  formed 
in  arcs  concentric  to  the  perimeter  of  the  wheel. 

The  portion  I  it  will  be  noticed  is  formed  on  an  arc  described 
from  a  less  radius  than  that  of  the  arcs  of  the  pole  ends.  By 
providing  outwardly  extending  pole  ends  as  described  the  mag- 
net lines  of  force  are  allowed  a  freer  passage  to  the  perimeter 
of  the  wheel  and  being  entirely  outside  of  the  portion  Bi,  there 
is  no  danger  of  short  circuiting  between  the  poles  as  would  be 
the  case  if  the  poles  approached  each  other  or  were  close 
together. 

The  magnetic  brake-shoe  is  held  in  position  by  a  link  C  pivot- 
ally  connected  to  the  top  of  ttie  shoe  and  suspended  from  a 
loop  D.  E  are  the  wires  running  to  the  wound  portion,  which 
wires  are  provided  at  any  convenient  point  with  a  suitable 
switch  to  throw  the  current  into  the  magnet  when  desired. 

The  magnet  shoe  B  is  held  from  lateral  displacement  oy  the 
hanger  F,  provided  with  the  jaws  f  between  which  the   shoe  fits. 

In  order  to  hold  the  shoe  positively  free  of  the  p,  provide  an 
el(  ctric  band  f  1  which  is  passed  around  the  magnet  at  one  end 
and  a  hook  f  2  on  the  hanger  F  at  the  opposite  end. 

It  will  be  noticed  in  figure  3  that  I  provide  a  straddling  bracket 
G,  which  I  bolt  at  each  end  to  the  core  of  the  magnet.  The  rod 
Gi  connects  the  bracket  G  to  the  opposite  bracket  and  the  brake 
is  supported  by  a  link  as  hereinbefore  shown.  The  brake  levers 
and  shoes  will  be  connected  with  this  rod  as  in  any  other  brake 
and  such  brake  could  be  put  on  by  hand  if  desired. 

It  will  be  seen  from  this  description  that  by  the  construction 
of  my  brake  shoe  I  am  able  to  procure  a  much  better  grip  upon 
the  surface  of  the  wheel  than  of  those  heretofore  devised  of  which 
I  am  aware. 

Having  now  particularly  described  and  ascerlained  the  nature 
of  my  said  invention,  and  in  what  maimer  the  same  is  to  be  per- 
formed, I  declare  that  what  I  claim  is  : — 

1.  A  brake  for  wheels  comprising  a  bar  magnet  of  uniform 
cross  section  throughout,  having  the  wound  portion  formed  in  a 
core  the  arc  of  which  is  that  of  a  circle  less  than  that  of  the  rim 
of  the  wheel  to  which  it  extends,  pole  ends  extending  entirely 
outside  such  arc  and  formed  on  arcs  concentric  to  the  perimeter 
of  the  wheel  and  having  their  inner  arc  shaped  sides  disposed  to 
contact  with  the  wheel  as  specified. 

2.  A  brake  for  wheels  comprising  a  bar  magnet  having  the 
wound  portion  formed  on  a  core,  the  arc  of  which  is  that  of  a 
circle  less  than  the  arc  of  the  rim  of  the  wheel  to  which  it  ex- 
tends, pole  ends  extending  entirely  outside  such  arc  and  formed 
on  arcs  concentric  lo  the  perimeter  of  the  wheel  and  having 
their  inner  arc  shaped  sides  disposed  to  contact  with  the  wheel, 
a  link  supporting  the  same  pivotally  connected  at  the  bottom  to 
the  top  of  the  arc  shaped  pole  and  thereby  leaving    the    opposite 
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pole  end  perfectly  free  and  the  inner  side  of  both  pole  ends  dis- 
posed to  contact  with  the  wheel,  a  rigidly  supported  guiding 
hanger  having  the  bottom  end  embracing  the  central  portion  of 
the  core  and  limiting  its  movement,  and  a  suitable  spring  con- 
nected to  the  magnetic  brake-shoe  at  the  centre  and  lo  a  suitable 
portion  of  the  hanger  at  the  opposite  end,  as  specified. 

3.  A  brake  for  wheels  comprising  a  bar  magnet  of  uniform 
cross  section  throughout  having  the  wound  portion  formed  on  a 
core  the  arc  of  which  is  that  of  a  circle  less  than  that  of  the  rim 
of  the  wheel  lo  which  it  extendi,  pole  ends  extending  entirely 
outside  such  arc  and  formed  on  arcs  concentric  to  the  perimeter 
oflhe  wheel  and  having  their  inner  arc  shaped  sides  disposed  to 
contact  with  the  wheel,  and  links  supporting  the  bar  magnet  and 
the  straddle  bracket  secured  to  the  ends  of  the  core  and  pro- 
vided with  a  cross  rod  as  and  for  the  purpose  specified. 
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\    QUESTIONS  AND  ANSWERS    \ 

"  Reader"  :  The  writer  signing  himself  "  Ordinary 
Reason"  in  your  last  issue  is  not  so  far  wrong.  No. 
18  old  code  was  ordered  out  in  Montreal  a  year  or 
two  ago  and  No.  16  (old  code)  advised  in  its  place. 
Now  No.  16  old  code  and  everything  "  old  code"  is 
ordered  out  to  be  supplanted  by  No.  18  new  code  (or 
larger),  taking  special  socket  bushings,  socket  handles, 
etc.,  whereas  the  cord  required  for  portable  extension 
lamps,  of  which  sample  is  sent,  is  about  as  handy  as 
a  steamboat  hawser.  Let  the  Underwriters  have  a 
"competent"  inspector,  allow  him  to  make  the 
"materials  to  suit  the  case,"  and  drop  that  •'  pocket 
directory"  of  theirs. 

Ans. — We  do  not  clearly  understand  what  your  ob- 
jections are.  Surely  every  encouragment  should  be 
given  to  an  effort  to  make  wiring  more  safe,  and  the 
increase  in  the  size  of  the  conductor  most  certainly 
tends  toward  that  end.  Moreover,  this  end  is  accom- 
plished without  extra  cost  to  those  who  pay  tor  the 
wiring,  as  manufacturers  quote  the  same  price  on  both 
No.  i8  and  No.  16  flexible  cord.  We  have  not  heard 
of  any  wiring  being  ordered  out  wholesale,  as  your 
communication  indicates,  more  especially  if  accom- 
panied by  the  substitution  of  No.  18  for  No.  16. 
The  sample  you  send  us  is  of  very  poor  quality. 


"J.  W.  M."  :  Would  you  kindly  advise  me  if  you 
know  of  any  firm  in  Toronto  who  manufacture  an 
emergency  street  car  brake. 

Ans. — -The  Momentum  Brake  Company,  Victoria 
Street,  Toronto,  manufacture  a  mechanical  brake  which 
is  designed  like  the  air  system  to  act  as  an  emergency 
equipment  as  well  as  to  be  used  for  ordinary  service 
stops.  The  Canadian  General  Electtic  Company  and 
other  supply  companies  handle  various  types  of  electric 
brake  control  which,  like  the  above,  are  suitable  for 
emergency  as  well  as  ordinary  stops. 


•'  Engineer"  :  Will  a  three  phase  motor  operate  off 
a  single  phase  circuit  ? 

Ans. — -After  it  has  been  started  it  will  run  and  give 
an  output  which  is  about  70  per  cent,  of  that  which  it 
will  develop  if  run  off  a  three-phase  line,  but  it  will  not 
start  itself.  You  will  have  to  bring  it  up  to  some- 
where near  full  speed  either  by  hand  or  by  some 
auxiliary  starting  device  such  as  a  condenser  and 
compensator,  or  other  phase  splitting  winding. 

Chicoutimi  Electric  Company,  Chicoutimi,  Que.  : 
Our  system  is  S.  K.  C.  2080  volt  to  104  volt,  by  which 
we  run  a  30  h.  p.  500  volt  induction  motor  of  same 
make.  Owing  to  variations  in  water  wheels  the 
voltage  fluctuation  is  great,  causing  the  fuses  on  the 
condensers  to  blow  out  frequently.  Out  of  forty  plates 
sometimes  10  to  15  go  in  a  day.  What  would  be  the 
cause  ?  Should  we  not  use  the  condensers,  or  if  we 
should  use  them  what  kind  of  fuse  should  we  use  ?  The 
replacing  of  the  fuses  means  time  and  labor,  and  the 
repairs  to  the  plate  are  so  expensive  that  the  use  of 
this  kind  of  motor  does  not  pay.  What  would  you 
suggest  ? 


Ans. — If  the  fluctuations  in  your  voltage  are  causing 
your  condensers  to  break  down,  the  only  remedy  is 
either  to  stop  the  fluctuation-;  or  to  put  in  condensers 
which  will  stand  up  under  that  service.  If  the  con- 
densers do  not  break  down,  but  simply  take  more 
current  when  the  voltage  rises,  and  thus  blow  the  fuse, 
we  would  say  that  the  latter  was  on  the  small  side, 
and  should  be  made  larger.  You  will  find  it  scarcely 
practicable  to  operate  without  the  condensers  ;  as  the 
motor  will  take  more  current  from  the  generator  and 
will  also  cause  a  greater  drop  in  the  voltage. 


"Subscriber,"  Montreal  :  What  will  be  the  results 
if  a  60  cycle  transformer  is  operated  on  a  125  cycle 
circuit,  and  vice  versa  ? 

Ans. — The  core  loss,  heating,  and  magnetizing  cur- 
rent will  be  less,  the  regulation  not  quite  so  good,  and 
the  efficiency  greater,  though  you  will  understand  that 
the  practical  differences,  as  viewed  from  the  results 
obtnined  in  service,  are  but  small.  The  converse  is  true 
on  all  points  for  a  125  cycle  transformer  running  on  a 
60  cycle  circuit. 


"  X.  Y.  Z,"  Midland  : — What  is  the  difference  be- 
tween a  cycle  and  an   alternation  ? 

Ans. — An  alternation  is  the  name  given  to  the  move- 
ment of  an  alternating  current  which,  starting  at  zero, 
gradually  rises  to  a  maximum  and  then  falls,  at  the 
same  rate,  to  zero  again,  flowing  during  this  operation 
all  in  the  same  direction.  At  the  next  alternation  the 
current  rises  and  falls  in  the  same  manner,  but  in  the 
opposite  direction.  At  the  end  of  this  second  move- 
ment or  alternation  the  current  again  starts  to  flow  in 
the  same  direction  as  at  first.  The  first  two  alterna- 
tions form  a  cycle,  which  as  its  name  implies,  covers 
the  round  or  cycle  of  operations  necessary  to  bring  the 
current  back  to  where  it  started  from,  ready  to  begin 
all  over  again.  It  will  thus  be  seen  that  a  cycle 
occupies  just  twice  the  time  of  an  alternation,  or  in 
other  words,  consists  of  two  successive  alternations. 


"  Station  Superintendent"  :  What  do  you  consider 
the  best  practice  in  setting  the  base  frames  of  direct 
connected  dynamos  ?  Where  should  the  flour  be  ? 
What  is  the  best  thing  to  use  under  the  frame  to  hold 
it  in  place  ? 

Ans.— Unless  special  conditions  render  some  other 
elevation  desirable,  we  would  make  the  foundations 
of  such  a  height  as  would  set  the  bottom  of  the 
dynamo  base  one  to  five  inches  below  the  floor  line, 
the  exact  figure  depending  on  the  size  of  the  machine. 
For  grouting  in  you  can  use  the  ordinary  rust  joint, 
which  is  made  of  cast  iron  borings,  sulphur  and  sal- 
ammoniac,  or  else  melted  sulphur,  though  perhaps  the 
cheapest  and  most  reliable  of  all  is  ordinary  cement, 
of  a  first-class  quality. 

"  Engineer"  :  What  is  the  maximum  load  which  an 
ordinary  steam  engine  will  carry,  compared  with  its 
normal  load  ? 

Ans. — It  is  very  difficult  to  give  any  exact  figure,  as 
the  method  of  rating  adopted  by  the  manufacturer, 
variation  in  steam  pressure,  allowable  drop  in  speed, 
etc.,  etc.,  all  affect  the  result.  Speaking  generally, 
we  would  say  that  you  ought  to  be  able  to  carry  i^ 
to  ij^  times  the  rated  load  of  the  engine. 
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WIRELESS  TELEPHONY  BY  THE  COLLINS  SYSTEM. 

By  a.  Frederick  Collins. 

While  experimenters  have  been  striving  for  many  years  to  pro- 
duce a  pratical  method  of  transmitting-  signals  without  connect- 
ing wires  they  have  given  comparatively  little  attention  to  wire- 
less telephony. 

The  reasons  for  this  are  several,  the  foremost  of  which  has 
been  due  to  the  fact  that  the  gigantic  obstacles  in  the  way  of  the 
latter  were  believed  to  overbalance  its  value,  e.g.,  any  kind  of  an 
electric  current,  direct,  alternating,  interrupted  or  oscillatory, 
may  be  utilized  in  the  sending  of  a  message  by  the  dot  and  dash 
code,  but  in  the  emission,  propagation  and  reproduction  ofarticu- 
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Fig.  I. — Diagram  of  the  Conductivity  System. 

late  speech  an  alternating  current  having  the  same  phase,  ampli- 
tude and  frequency  at  either  end,  i.e.,  syntonized  and  synchron- 
ized, is  necessary. 

Again,  it  is  only  within  the  last  few  years  that  instruments  of 
the  desired  sensibility  and  construction  could  be  obtained,  owing 
to  a  lack  of  knowledge  of  the  requirments  of  the  art,  and  after 
these  matters  were  partially  cleared  up  the  question  arose  as  to 
whether  or  not  a  wireless  telephone  would  have  a  commercial 
value,  and  like  many  other  evolutionary  devices  there  are  to-day 
many  engineers  who  can  not  see  in  it  the  importance  attached  to 
it  by  its  inventor.  While  this  is  discouraging  in  the  extreme, 
work  has  been  carried  on  for  the  past  three  years  in  order  to 
demonstrate  to  the  technician  and  layman  alike  that  it  has  a 
special  sphere  of  action,  and  this  happy  day  does  not  seem  to  be 
very  far  distant.  It  may  be  argued  by  some  that  wireless  tele- 
phony had  been  accomplished  by  others  and  this  is  admitted,  but 
before  describing  the  theory  and  system  devised  by  me  let  us  cast 
a  retrospective  glance  at  the  several  other  methods  by  which 
this  may  be  accomplished. 

The  best  known  method  for  transmitting  energy  to  a  distance 
by  the  natural  medium  is  by  the  conductivity  system  and  has  been 
in  vogue  for  nearly  100  years  ;  as  early  as  1825  Jaines  Brown 
Lindsay  telegraphed  across  the  River  Dee  in  Scotland.  Morse 
received  it  in  this  country  in  1842  ;  and  by  substituting  a  tele- 
phone transmitter  and  a  receiver  for  the  ordinary  key  and  gal- 
vanometer or  sounder,  articulate  speech  may  be  carried  on. 

This  is  done  by  arranging  four  metal  plates  in  parallel,  as 
shown  in  the  diagram.  Fig. i,  where  AB  are  connected  with  a 
transmitter  and  battery  in  series  with  CD,  while  the  distance 
between  AC  and  BD  represents  the  distance  over  which  speech 
or  signals  are  to  be  sent  without  wires. 

By  this  method  Preece,  of  England,  succeeded  in  transmitting 
speech  eight  miles  without  connecting  wires,  but,  see  now,  the 
conditions  which  made  this  experiment  possible  was  a  length  of 
wire  twenty-five  miles  long  joining  AB  and  CD,  so  that  as  far  as 
a  coinmercial  wireless  telephone  was  concerned,  the  imitations 
began  before  the  practicability  of  the  scheme  commenced.  Mons. 
Moche,  in  his  recent  experiments  at  Monte  Carlo,  and  Mons.  E. 
Ducretet,  in  his  tests  with  wireless  telephony  at  the  Catacombs, 
employed  this  method. 

There  is  another  and  far  more  ideal  method  for  transmitting 
speech  without  wires  than  the  one  described  and  in  which  no 
earthed  connections  are  used  ;  this  is  the  inductivity  method. 
Preece  advocated  it  for  space  telegraphy,  and  by  careful  deduc. 
tions  it  was  believed  possible  to  transmit  signals —  not  speech  — 
across  the  Atlantic  Ocean    provided  a  coil  of    wire  large  enough 


to  include  the  whole  area  of  England  were  suspended  on  poles, 
and  to  include  the  state  of  New  York  within  a  similar  coil,  but 
some  exceedingly  pretty  experiments  may  be  performed  in  wire- 
less telephony  with  two  coils  of  wire,  represented  in  Fig.  2,  by 
the  side  elevation  AB,  having  a  considerable  diameter  and  ar- 
ranged parallel  with  each  other  not  too  many  feet  apart. 

When  an  intermittent  or  an  undulatory  current  flows  though 
the  coil  A,  the  magnetic  lines  of  force  emanate  at  right  angles 
to  the  coils  themselves,  and  some  of  these  lines  thread  through 
the  coil  B,  setting  up  currents  of  the  same  frequency  and  ampli- 
tude, though  the  impressed  potential  and  current  strength  will 
be,  of  course,  much  smaller  than  the  emitted,  following  the  well 
known  law  of  induction. 

Alexander  Graham  Bell  ascertained  several  years  ago  that  the 
human  voice  could  be  reproduced  with  exactness  by  varying  the 
intensity  of  a  ray  of  light ;  this  was  done  by  causing  it  to  fall  on 
a  concave  mirror  of  small  diameter  attached  to  the  diaphragm  of 
a  telephone  transmitter,  and  then,  by  a  series  of  lenes,  concen- 
trating the  light  and  projecting  it  to  a  given  point  where  the  im- 
pinging waves  acted  on  a  selenium  cell,  and  this  gave  rise  to 
varying  currents  in  a  local  circuit,  including  a  telephone  receiver. 

Ruhner,  of  Germany,  has  improved  upon  the  radiophone  to 
such  an  extent  that  he  is  enabled  to  send  wireless  telephone 
messages  a  distance  of  four  miles,  but  the  enormous  size  of  the 
equipment  required,  and  the  fact  that  propagation  is  impossible 
unless  the  transmitter  and  receiver  are  in  a  direct  visual  line  hav- 
ing no  intervening  obstruction,  render  it  of  little  more  value  than 
the  interest  attached  to  it  from  a  scientific  standpoint. 

Since  light  waves  utilized  in  the  Bell  radiophone  are  of  the 
order  of  trillions  per  second  it  would  not  seem,  on  the  face  of  it, 
to  be  a  very  hard  proposition  to  employ  Hertzian  waves  of  the 
order  of  millions  per  second,  for  light  waves  and  electric  waves 
are  both  transverse  vibration  and  travel  with  the  same  rapidity. 
But  theory  and  experiments  have  shown  wireless  telephony  to  be 
exceedingly  difficult  by  the  Hertzian  wave  method  ;  this  is  due 
to  the  gradually  decreasing  maximum  of  an  oscillatory  discharge, 
whereas  a  pure  sine  wave  is  required,  and,  again,  that  the  oscil- 
lations of  current  are  in  phase  with  the  vibrations  of  the  dia- 
phragm, the  circuit  which  emits  the  waves  must  be  slowed  down 
by  the  addition  of  capacity  and  its  relation  to  inductance  sus- 
tained by  the  proper  coils,  when  the  telephone  receiver  will  re- 
spond directly  to  the  waves  without  a  special  wire  detector  in 
connection  with  it.  Professor  Fessenden  and  the  author  have 
both  experimented  with  this  form  of  wireless  telephone,  and  the 
results   are  exceedingly  interesting   from  a  scientific    viewpoint. 

Having  tested  all  the  above  principles  to  find  the  one  best 
adapted  to  wireless  telephony,  I  found  a  method  for  obviating 
the  difficulties  encountered  in  utilizing  such  rapid  oscillations  as 
the  disruptive  discharge  of  an  induction  coil  produces  and  with- 
out employing  condensers  or  coils  for  obtaining  reasonance  in 
the  circuits,  but  by  simple  transformation  only. 

In  experimenting  with  electric  waves  when  employing  a  co- 
herer adjusted  to  its  maximum  sensitiveness  I  have  frequently 
found  that  a  difference  of  potential  occurs  sufficiently  great  to 
break  down  its  resistance,  when  low-frequency,  high  potential 
currents  surge   through  the   arms  of  the   oscillator  system   and 


Fig.  2. — Diagram  of  Inductivity  System. — A  B  Parallel 
Coils  of  Wire  ;  a  a  a  a  a  a  Magnetic  Lines  of  Force. 

emit  exceedingly  long  electric  waves.  The  emitted  and  propa- 
gated waves  are  of  necessity  long,  for  the  wave  length  depends 
on  the  rate  of  alternation  or  period  of  oscillation,  as  the  case 
may  be,  and  these  reversals  of  current  are  bound  by  the  co-effi- 
cients of  the  circuit — inductance,  capacity  and  resistance — and 
finally  these  are  governed  by  laws  relating  to  the  other. 

In  my  system  of  wireless  telephony  the  discharge  of  low- 
frequency,  high  potential  currents  is  permitted  to  restore  the 
electrical  equilibrium  or  zero  potential  in  the  earth,  that  is  to 
say,  the  discharge  takes  place  in  the  earth,    in  contradistinction 
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to  a  disruptive  discharge  which  occurs  in  free  air,  and  the  former 
produces  some  phenomena  which  seem  to  me  to  be  new. 

For  instance,  the  proper  inertia  for  the  propagation  of  electric 
waves  seems  to  depend  largely  upon  the  length  of  the  wave  which 
passes  though  it.  Light  waves  being  exceedingly  short  find  in 
clouds  an  obstacle,  though  red  light  waves  will  penetrate  fog 
much  more  easily  than  the  shorter  ones  of  blue  or  green  because 
they  are  longer.  Marconi  has  observed  that  electric  waves,  a 
kilometre  or  more  in  length,  penetrate  fogs  with  apparent  little 
loss  of  energy,  and  the  evidence  at  hand  lends  to  prove  that  long 
electric  waves  will  traverse  gross  matter,  like  the  earth,  much 
more  easily  than  they  will  Iree  air. 

This  may  be  attributed  to  the  apparent  modification  of  ether 
when  related  to  gross  matter,  for  it  is  generally  accepted  that 
the  density  of  ether  when  closely  allied  with  an  atom  of  matter  is 
greater  than  ether  in  vacua,  and  the  density  of  the  ether  suriound- 
ing  the  atoms  of  which  the  earth  is  composed  renders  it  especi- 
ally conductive  to  the  emitted  waves  of  my  wireless  telephone 
transmitter,  and  the  experiments  I  have  made  fulfill  the  require- 
ments of  this  theory  quite  nicely. 

As  an  analogue  we  have  in  the  realm  of  sound  an  experiment 
which  will  serve  to  make  it  clearer.  A  good  many  years  ago,  it 
may  be  remembered  by  some,  when  It  was  our  wont  to  go  to  the 
"ole  swimmin'  hole,"  we  would  perform  a  little  feat  in  physics  by 
striking  two  stones  together  in  the  water  and  the  clicking  would 
be  heard  many  times  farther  and  much  more  distinctly  than  when 
struck  in  free  air,  lor  dense  mediums  transmit  sound  waves  to 
greater  distance  than  those  less  dense.  On  this  principl«  the  late 
Professor  Eiisha  Gray  devised  his  submarine  signaling  bell. 

In  a  homogeneous  medium,  such  as  water,  the  boimd  ether  will 
transmit  long  electric  waves  farther,  better  and  with  less  distor- 
tion than  in  a  heterogeneous  medium  such  as  the  earth  itself,  and 
so  water  becomes  the  best  medium  for  wireless  telephony  as  well 
as  for  wireless  telegraphy.  But  wireless  telephony  is  b)'  no 
means  confined  to  water,  and  until  recently  all  the  experiments 
and  tests  were  made  on  hilly  lands. 

An  illustration  of  my  wireless  telephone  mounted  for  field  work 
is  given  in  Fig.  3.  It  includes  a  transmitter  and  a  receiver.  The 
primary  of  the  sending  induction  coil  is  in  series  with  the  trans- 
mitter, battery,  variator  and  key.  The  terminals  of  the  trans- 
former are  connected  to  the  earth  and  a  compensating  capacity. 
Bridged  across  the  terminals  of  the  secondary  is  a  Leyden  jar 
condenser.  The  receiver  is  formed  of  a  closed  circuit  having 
the  telephone  receiver,  a  single  dry  cell  and  the  secondary  of  a 
transformer  in  series.  The  primary  of  the  transformer  is  earthed 
as  in  the  case  of  the  transmitting  secondary  of  the  induction  coil. 

In  ordinary  practice  the  waves  are  radiated  in  ever)'  direction, 


Fig.  3. — Wireless  Telephone  Portable  Transmitter  and 
Receiver. 

but  it  has  been  found  possible  to  direct  them  within  ten  or  fifteen 
degrees  of  arc.     Fig.  4  shows  how  the  earth  plate  is  placed. 

My  experiments  in  wireless  telephony  were  begun  in  Philadel- 
phia in  the  fall  of  1899,  and  in  1900  I  sent  and  reproduced  speech 
electrically  through  the  earth  a  distance  of  200  feet.  Xarberth, 
Pa.,  was  then  selected  as  a  desirable  place  for  testing  stations, 
and  in  1901  apparatus  was  constructed  and  tried  across  the 
Delaware  river  at  a  distance  of  a  mile,  and  in  1902  this  was  ex- 
tended to  three  miles  ;  the  instruinents  were  located  on  two  hills, 
with  a  valley,  stream,  quarry,  railroad,  telephone  and  telegraph 
wires  intervening.  The  reproduced  voice  was  faint,  but  the 
articulation  was  not  distorted. 

.At  the  present  time  experiments  are  being  made  constantly  at 
Rockford  Lake,  N.V.,  and  while  it  has  not  been  attempted  to 
increase  the   distance    cited    above,   the    instruments  have  been 


wonderfully  improved  with  the  result  that  the  articulation  is  clear 
and  loud  enough  for  commercial  purposes. 

Another  feature  that  has  been  added  in  the  way  of  making  the 
system  commercial  are  Dells  at  both  stations  which  are  operated 
wirelessly,  and  I  believe  that  this  is  the  first  complete  wireless 
telephone  equipment  constructed,  operating  in  both  directions, 
together  with  signalling  apparatus. 

The  value  of  wireless  telephony  lies  in  its  application  to  speech 
transmission  between  vessels,  supplanting  the  time-honored  and 
hoary  steam  whistle.  It  may  be  used  in  isolated  cases  where 
bodies  of  water  intervene  and  where  cables  would  prove  too  ex- 
pensive.    It  may  be  used  where    the  i  ight  of  way  can  not  be  ob- 


FiG.  4. — Wireless  Tkuci'iioni-:  Field  Eoi'ipment. 
the  Earth  Plate. 


tained  for  erecting  poles  or  stringing  wires  ;  there  are  a  thou- 
sand places  where  it  will  be  welcomed,  but  as  a  block  signal  sys- 
tem for  vessels  in  harbors  it  will,  in  my  opinion,  find  its  proper 
sphere  of  usefulness. 

My  wireless  telephone  may  never  supplant  the  wire  system  now 
in  use,  but  it  can  to-day  be  employed  where  the  wire  telephone 
can  not  be  used —  on  the  water  and  other  inaccessible  places. 
Nearly  all  wrecks  are  the  result  of  colliding  vessels  in  harbors, 
due  to  a  misunderstood  signal.  But  when  these  vessels  are 
equipped  with  my  system — as  I  hope  they  may  all  be  soon  — the 
captains  will  be  placed  in  the  same  relative  position  as  the  modern 
business  man,  and  they  will  be  able  to  communicate  with  each 
other'while  sitting  in  their  cabins  or  from  the  bridge,  instead  of 
relying  on  a  system  of  signaling  that  should  be  relegated  to 
the  dead  past. —  Electrical  Review. 


SHORT-CIRCUITS. 

The  People's  Telephone  Company,  of  Sherbrooke,  Que.,  pur- 
pose improving  their  system. 

Long  distance  teleohone  communication  has  been  established 
between  Winnipeg,  Man.,  and  St.  Paul,  Minn. 

Local  capitalists  at  Vancouver,  B.C.,  represented  by  Mr.  D. 
G.  Macdonell,  are  forming  a  company  for  the  purpose  of  install- 
ing and  operating  a  new  telephone  exchange  independent  of  the 
New  Westminster  &  Burrard  Inlet  Telephone  Company. 

The  semi-annual  meeting  of  the  New  Brunswick  Telephone 
Company  was  held  at  Fredericton  on  December  9th,  when  a 
quarterly  dividend  of  i '4  per  cent,  was  declared.  During  the 
last  six  months  the  company  made  a  large  expenditure  in  building 
and  equipping  a  new  telephone  exchange  in  St.  John. 

Mr.  W.  A.  Green,  local  manager  of  the  Bell  Telephone  Com- 
pany, at  Berlin,  Out.,  died  on  December  loth  in  Toronto,  where 
he  was  visiting  a  friend.  Mr.  Green  had  been  in  poor  health  for 
some  time.  He  was  born  in  England  57  years  ago,  being  the 
son  of  the  late  William  Green,  of  Chantry,  Somersetshire.  He 
assumed  charge  of  the  Berlin  office  of  the  Bell  Telephone  Com 
pany  about  four  years  ago. 
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COMPARISON  OF  COMPRESSED  AIR  WITH  STEAM 
AND  ELECTRICITY  AT  ROSSLAND,  B.C.* 

By  William  Thompson. 
Compressed  air  has  become  so  generally  used  in  connection 
with  mining  operations,  and  so  well  recognized  as  the  most  use- 
ful and  economical  power,  with  its  unlimited  range  of  uses,  and 
special  adaptability  to  underground  work,  that  an  inlroductcry 
to  this  paper  on  the  subject  would  be  superfluous  to  raining 
engineers. 

The  comparative  economy  of  prime  movers  for  air  compressing 
engines  is,  however,  of  great  interest  to  all,  and  a  subject  on 
which  any  engineer  can  read  with  interest.  This  is  particularly 
the  case  with  engineers  practising  in  British  Columbia,  where  a 
large  number  of  the  mining  problems  include  (he  extraction  and 
reduction  of  large  bodies  of  low-grade  ores  and  the  consequent 
necessity  for  a  thorough  study  of  economical  methods  for  me- 
chanical  handling. 

The  general  mobility  of  compressed  air  as  a  power  allows  a 
wide  range  of  generators,  or  prime  movers,  but  we  can,  in  nearly 
all  cases,  rely  upon  having  lo  adopt  primarily  one  of  two  sources 
of  power,  viz.,  water  or  heat. 

Water,  the  first  of  these,  can,  as  we  know,  be  used  in  many 
ways,  each  terminating  finally  at  the  mine,  as  compressed  air 
ready  for  service.  The  initial  water  power  may  come  from  one 
or  more  sources  situate  either  at  the  mines  or  many  miles  dis- 
tant, and  can  be  used  either  as  a  directly  connected  unit  of  power 
for  the  compression  of  air,  or  as  a  prime  mover  for  some  inter- 
mediary power. 

British  Columbia  has  been  fortunately  blessed  with  magnificent 
water  powers,  more  paiticularly  in  the  Koolenays.  In  itiany 
cases  these  water  powers  are  situated  close  to  the  mines;  in 
others,  as  at  Rossland,  they  are  several  miles  away. 

Distances  over  which  power  can  be  economically  transmitted 
by  electricity  are  yearly  becoming  greater  until  it  seems  that 
distance  is  no  longer  an  obstacle,  and  it  has  become  simply  a 
question  ol  capital  investment  to  successfully  transmit  the  power 
generated  by  water  almost  any  distance. 

Heat,  the  second  great  source  of  power  for  the  generation  of 
compressed  air,  has  been  successfully  used  as  steam  for  many 
years,  even  in  places  which  seemed  to  be  utterly  inaccessible  either 
for  the  erection  of  the  necessary  machinery,  or  the  securing  of 
fuel  after  the  machinery  had  been  installed  and  made  ready  for 
operation.  So  accustomed  have  we  become  to  surmounting 
difficulties  of  this  kind,  that  we  are  apt  lo  look  with  suspicion 
upon  any  suggestion  to  utilize  distant  water  powers,  preferring 
to  resort  to  steam  as  being  the  power  we  best  understand,  and 
one  which  has  been  successfully  installed  and  economically 
operated  under  very  adverse  circumstances. 

British  Columbia  has  been  abundantly  provided  with  fuel,  in 
fact,  we  can  say  the  supply  of  coal  is  practically  unlimited.  En- 
terprising capitalists,  year  after  year,  extend  railways  between 
the  coal  fields  and  the  consumers,  so  that  no  producing  or  promis- 
ing mining  distiict  has  long  to  wait  for  an  unlimited  supply  of 
this  fuel.  The  mines  at  Rossland  are  exceptionally  favored  in 
this  respect,  all  the  leading  mines  having  access  to  two  lines  of 
railways,  and,  through  them,  the  coal  fields  of  both  British 
Columbia  and  the  State  of  Washington. 

Rossland  is  also  favored  by  having  the  immense  water  poiver 
at  Bonnington  Falls,  less  than  40  miles  distant,  immediately 
available.  The  enterprise  of  Sir  Charles  Ross  and  associates  in 
the  West  Kootenay  Power  &  Light  Company  have  rendered  this 
available  for  any  service  at  each  mine,  as  a  competitor  of  the 
steam  power,  which  mine  managers  would  otherwise  be  com- 
pelled to  adopt. 

The  question  of  the  selection  of  power  supply  to  be  made  by 
mine  managers  at  Rossland  is  almost  entirely  removed  from 
chance,  and  may  be  based  on  ascertained  facts.  Railways  being 
at  hand  for  the  transportation  of  any  kind  of  machinery,  reason- 
ably cheap  fuel  in  quantities  required  is  assured,  and  electric 
power  for  any  size  machinery  or  service  is  available.  Therefore 
the  problem  simply  resolves  itself  into  "  which  of  these  powers 
will  give  the  best  service  in  operating  the  machinery  used  in  con- 
nection with  mining  operations  ?  " 

The  same  privilege  applies  to  nearly  every  other  mining  district 
in  Southern  British  Columbia  ;  therefore,  the  writer  feels  that  the 
results  obtained  in  the  air  compressing  plants  at  Rossland  will  be 
of  special  interest  to  the  members  of  the  British  Columbia  section 
of  the  Canadian  Mining  Institute  and  mining  engineers. 
•Paper  read  at  the  Kelson  meeting  of  Tbe  Canadian  Mining  Institute. 


The  steam  and  electric  plant  described  further  on  were  model- 
led on  the  design  and  erected  under  the  personal  supervision  of 
Mr.  Bernard  Macdonald,  then  general  manager  oftheLeRoi 
and  Nickel  Plate  mines,  assisted  by  the  writer.  The  steam 
plant  was  erected  for  the  Le  Roi  Mining  Company,  Limited,  and 
consists  of  the  following,  viz.  : 

Boiler  Plants. —  Two  250  horse-power  Heine  safety  water 
tube  boilers,  arranged  to  burn  coal  as  fuel.  These  were  intend- 
ed to  generate  steam  to  run  the  air  compressors,  and  were  set 
so  as  to  work,  if  desirable,  in  connection  with  the  125  horse-power 
steel  shell  return  tubular  boilers,  designed  to  operate  the  hoist- 
ing and  surface  plants.  These  boilers  are  arranged  to  be  inter- 
changeable to  either  service.  A  general  description  of  this  plant 
will  be  found  in  volume  \'.,  page  309,  of  the  Journal  of  the 
Canadian  Mining  Institute. 

During  the  test,  the  water-tube  boilers  were  used  at  a  gauge 
pressure  of  150  pounds  per  square  inch,  using  Crows  Nest  coal 
as  fuel,  which  cost,  laid  down  in  front  of  the  boilers,  $5.55  per 
ton  of  2,000  pounds. 

Air  Compressing  Plant. — The  steam  driven  plant  consisted 
of  two  compound  condensing  Corliss  valve  engines,  direct  con- 
nected to  two  stage  air  cylinders,  equipped  with  intermediate 
cooling  devices,  each  machine  having  a  rated  capacity  of  4000 
cubic  feet  of  free  air  per  minute,  or  a  combined  capacity  of  8000 
cubic  feet  of  free  air  per  minute  at  sea  level. 

A  more  detailed  description  of  these  engines  would  be  as 
follows: 

No.  I        No.  2 
Engine.     Engine. 
Inches.      Inches. 

Diameter  high  pressure  steam  cylinder 22  22 

Diameter  low  pressure  steam  cylinder 36  36 

Diameter  high  pressure  air  cylinder 22  22 

Diameter  low  pressure  air  cylinder 36  38 

Length  of  stroke 48  48 

Intercoolers,  horizontal  multitubular  type;  condensors,  inde- 
pendent jet. 

The  Electrically  Driven  Air  Compressing  Plant. — This 
plant  was  erected  by  the  Rossland  Great  Western  Mines, 
Limited,  and  was  originally  intended  lo  be  operated  in  connec- 
tion with  the  steam  plant  previously  described,  the  intention  be- 
ing to  supply  power  from  a  central  station  to  four  mines,  owned 
by  different  companies.  This  arrangement  would  have  given 
each  mine  power  at  the  lowest  possible  cost,  and  have  ensured 
continuous  operations  by  reason  of  the  compressing  plant  being 
arranged  in  separate  units.  Each  company  would  pay  its  share 
of  operation,  maintenance  of  plant,  pro  rata  to  its  consumption  of 
air. 

When  it  was  found  necessary  to  erect  the  third  unit  to  the 
compressing  plant,  unforeseen  difficulties  presented  themselves  in 
the  shape  of  shortage  of  water  for  condensing  and  cooling  pur- 
poses. On  examination,  it  was  found  that  a  satisfactory  supply 
could  not  be  secured  without  heavy  capital  expenditures  for  erec- 
tion of  flumes,  etc.,  to  convey  the  water  to  where  it  was  required 
for  use. 

It  was,  however,  found  that  a  supply  of  water,  barely  sufficient 
for  the  intercoolers  and  waterjackets,  was  available  about  three- 
fourths  of  a  mile  distant  from  the  steam  plant.  This  supply  was 
so  located  that  it  must  be  either  pumped  or  else  the  plant  located 
at  this  distance  away  from  the  main  steam  plant.  By  conserving 
this  water  supply,  cooling  and  re-using,  it  was  decided  a  suffi- 
cient supply  of  water  for  the  air  cylinder  jackets  and  intercoolers 
could  be  secured. 

The  results  obtained  from  the  steam  plant  had  proven  so  satis- 
factory that  it  was  considered  questionable  if  any  electric  plant 
could  be  installed  that  could  successfully  compete  with  steam, 
even  when  running  non-condensing,  unless  very  favorable  rates 
for  power  could  be  secured.  After  negotiations  with  the  power 
company  it  was  decided  to  erect  an  electrically  driven  plant,  a 
short  description  of  which  is  as  follows  : 

Electrical  Equipment.  —Three  phase,  S.K.C.,  synchronous 
motor,  designed  for  2200  volts,  with  a  rated  capacity  of  660  kilo- 
watts, equivalent  to  about  825  horse-power.  The  motor  is  pro- 
vided with  a  separate  starting  motor,  mounted  on  the  main 
frame,  exciter  and  Italian  marble  switch-board,  on  which  all 
operating  switches  and   instruments  are  mounted. 

There  is  a  54  inch  Frisbee  clutch  set  intermediate  between  the 
driving  pulley  and  the  motor.  The  motor  is  of  a  four  bearing 
type,  fitted  with  self-aligning  and  self-oiling  sleeves.  The  en- 
tire machine  is  mounted  upon  a  solid  cast  iron  base  set  upon  mas- 
sive  concrete    foundations.     The   driving   pulley  is   60  inches  in 
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diameter,  grooved  for  22  1^  in.  ropes,  and  runs  at  270  revol  u 
tions  per  minute. 

The  three  compressors  were  built  by  the  Canadian  Rand  Dril' 
Company,  of  Sherbrooke,  Quebec,  and  are  especially  designed 
for  constant  service. 

The  electrical  equipment  is  also  entirely  of  Canadian  manufac- 
ture, the  entire  apparatus  being  manufactured  by  the  Royal  Elec- 
tric Company,  of  Montreal,  who  were  the  Canadian  manufactur- 
ers of  the  S.K.C.   apparatus. 

All  tests  were  conducted  under  the  personal  supervision  of  the 
writer,  and  extreme  care  was  taken  to  arrive  at  actual  facts.  In- 
dicator diagrams  were  take  off  both  the  steam  and  air  cylinders 
every  half-hour,  and  the  results  tabulated.  Coal  consumed  was 
weighed,  and  all  other  supplies,  such  as  waste,  oil,  etc.,  charged 
as  used. 

Readings  were  also  taken  and  recorded  by  means  of  a  deli- 
cately adjusted  kilowatt  meter,  connected  to  the  primary  mains, 
of  the  amount  of  electric  power  used.  The  test  extended  over  a 
period  of  thirty  days,  without  interruption,  both  plants  being  run 
under  exactly  similar  conditions  as  to  air  pressure. 

Each  of  the  plants  tested  being  modern  and  representative  of 
their  respective  types,  gave  an  opportunity  for  a  comparative 
test  that  rarely  falls  to  the  lot  of  an  individual  engineer  under 
such  favorable  conditions,  as  to  work  being  performed,  and  for 
this  reason  is  the  more  valuable  as  data  for  basing  calculations 
as  to  problems  of  power. 

The  average  results  of  the  thirty  days'  test  is  recorded  in 
tables  I,  II,  III,  IV  and  V  following:— 


TABLE  I. 
Work  Performed  by  Steam  Plant. 

Average  indicated  horse-power  at  steam  cylin- 
ders of  the  combined  machines 

Free  air  compresssd  per  minute  from  atmcpher- 
ic  pressure  to  95  lbs.  per  square  inch 

Free  air  compressed  per  hour 

Average  horse-power  required  at  steam  cylinders 
to  compress  100  cubic  feet  of  air  per  minute, 
to  gauge  pressure   

Pounds  of  coal  consumed  during  test i 

Pounds  of  coal  consumed  per  day  of  24  hours.  . 

Average  pounds  of  coal  consumed  per  horse- 
power per  hour  during  test 

TABLE  II. 
Work  Performed  by  Electric  Plant. 
Average  horse-power  registered  at  switch-board 
Free  air  compressed  per  minute  from  atmospher- 
ic pressure  to  95  pounds  gauge  pressure.  .  .  . 

Free  air  compressed  per  hour 

Average  horse-power  required  at  motor  to  com- 
press 100  cubic  feet  of  free  air  per  minute 
to  95  lbs.  gauge  pressure 

TABLE    III. 

Cost  of  Operating  Steam  Plant. 

Total  cost  of  fuel  consumed  during  test  $2,880.45 

Total  cost  of  wages  for  employees.  .  .  .        710.00 

Total  cost  of  oil,  waste,  etc 147.30 

Total    cost    for  30   days,    exclusive    of 
maintenance  and  depreciation. .  .  . 
Cost  per  horse-power  per  month  for  fuel  3.96 

Cost  per  h.p.  per  month  for  oil,  etc. .  .  .  0.20 

Cost  per  h.p.  per  month  for  wages.  .    .  0.97 


730  h.p. 

5432  cu.  ft. 
325,920  cu.  ft. 


13.4  h.p. 
038,000  lbs. 
36,400  lbs. 

1.9  lbs. 


540  h.p. 


3,319  cu.  ft. 
199, 140  cu.  ft. 


16.3  h.p. 


$3,737-75 


«S-'5 
$61.56 


Cost  per  h.p.  per  annum 

Cost  for  each  100,000  cubic  feet  of  free  air  com- 
pressed   1.56 

Cost  per  drill  shitt 1.25 

Note. — 80,000   cubic   feet  taken   as    the  average   consumption 
per  shift  of  one  3^  in.  drill. 

TABLE    IV. 
Cost  of  Operating  Electric   Plant. 

Cost  of  current  for  30  days $1,744.26 

Cost  of  employes'  wages 270.00 

Cost  of  oils,  waste,  etc 7300 

Total  cost  for  30  days  exclusive  of  maintenance 

and  depreciation $2,087.86 

Average  cost  per  horse-power  per  month 3-87 

Average  cost  per  horse-power  per  annum 46.44 

Costforeach  100,000  cubic  feet  of  air  compressed  1.46 

Cost  per  drill  shift 1. 17 

Note. — 80,000  cubic   feet  taken  as   the   average  consumption 
per  shift  of  one  3^  in.   drill. 

TABLE  V. 
Showing  comparative  results   between  the  two  types  of  com 


pressors,  based  on    each    100,000  cubic    feet    of  air  compressed 
fcomatmospheric  pressure  to  95  lbs.  receiver  pressure  ; 

Cost  for  each  100,000  cubic  feet  of  free  air  com- 
pressed by  steam  plant  (see  Table   III) $1.56 

Cost  for  each  100,000  cubic  feet  of  free  air  com- 
pressed by  electric  plant  (see  Table  IV).  .  .  .  1.46 

Result,    saving    by  electricity  over  steam 6.4  per  cent. 

The  saving  shown  in  Table  V  would  be  affected  adversely  if 
the  electric  plant  was  operated  singly  and  the  entire  air  com- 
pressed was  not  used,  for  the  reason  that  electrically  driven 
compressors  must  be  operated  at  constant  speed,  and  loss  of  air 
at  safety  valve  would  be  considerably  increased  over  the  same 
loss  at  steam  plant,  which  could  be  run  at  the  speed  required  to 
compress  the  amount  of  air  actually  required.  This  loss  would, 
however,  be  slightly  off-set  by  the  increased  cost  per  horse  power 
by  working  the  steam  compressors  on  underload. 

I  wish  to  draw  special  attention  to  the  noteworthy  results 
obtained  from  the  system  of  intercooling  used  on  the  compressors 
lested. 

In  Table  I  it  is  shown  that  the  steam  plant  required  13.4  horse 
power  to  compress  100  cubic  feet  of  air  to  95  pounds  gauge 
pressure  per  minute.  The  best  power  factor  recorded  that  has 
come  under  the  writer's  notice,  for  do'ng  the  same  amount  of 
work  by  a  two  stage  compressor,  is  14.5  horse  power,  which 
shows  a  saving  of  8  per  cent,  resulting  from  the  use  of  specially 
designed  intercoolers,  for  which  the  manufacturers  are  entitled 
to  receive  the  credit. 

How  this  result  is  obtained  can  be  best  understood  by  repro- 
ducing the  average  of  a  number  of  tests  made  on  the  efficiency 
of  the  intercooler  during  the  progress  of  the  power  test.  The 
results  of  these  tests  are  shown  in  Table  VI. 

TABLE    VI. 
Temperature  of  cooling  water  at  inlet  of  intercooler.  .   42  deg.  F. 
Temperature  of  cooling  water  at  outlet  of  intercooler.    50  deg.  F. 
Rise  in  temperature  of   cooling  water    while    passing 

through  intercooler 8  deg.  F. 

Temperature  of  air  at  outlet  of  low    pressure    cylinder 

and  before  passing  through  intercooler 196  deg.  F. 

Temperature  ofair  at  inlet  of  high    pressure    cylinder 

after  passing  through   intercooler 54  deg.  F. 

Reduction  in  temperature  ofair  after  passing  through 

intercooler 142  ileg.  F. 

In  conclusion,  permit  me  to  state  that  this  paper  has  not  been 
prepared  with  the  idea  of  recording  the  performance  of  these  two 
plants,  except  in  so  far  as  comparisons  can  be  drawn  between 
the  relative  efficiency  of  the  two  systems,  so  that  engineers, 
knowing  local  conditions,  can  have  some  record  of  actual  per- 
formance before  them. 


MOONLIGHT  SCHEDULE  FOR  FEBRUARY. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of. 
Hours 

H.M. 

H.M. 

H.M. 

I  .  .  .  .     P. 

VI.       5.40 

P.M.      6.15 

'2-35 

2     .  .  . 

"       5-4° 

"        6  IS 

i«-35 

3.... 

5.4.1 

"        b.,s 

'2.3.S 

4.... 

»      1  1 . 00 

"       6.,  5 

7-'5 

6.... 

"       o-'.S 

"       6., 5 

6.00 

7.... 

'       i-'S 

"       6.15 

5.00 

8.... 

'       2.15 

"       6.15 

4.00 

9.    .. 

'       3- 00 

„       6.15 

3-15 

10. . . . 

/       4.00 

"       6.15 

2-1.=; 

11....      N 

0  Light. 

No  Light. 

12 ...  . 

" 

" 

13.  .  .  .       A. 

\i.     6.00 

A.M.      9.15 

3-'5 

14.... 

,       6.00 

"       1 0. 30 

4- 30 

15 

/       6.00 

,.       1  t.3.. 

5-30 

16.... 

,       6.00 

,.       12.30 

6.30 

17     ... 

,       6.00 

"        '-3" 

7-3° 

18 

/       6.00 

"          2-3" 

8.30 

19... 

/       6.00 

"       3- 20 

9.20 

20. . . . 

,       6.10 

,,       4.10 

lO.OO 

21  ...  . 

,       6.10 

r,          5.00 

10.50 

22.  .  .  . 

,       6.10 

"       S-4S 

'■•35 

23 

6.10 

"       5-45 

'■•35 

24.... 

,       6. 10 

"       S45 

"•35 

25.... 

6.20 

"       S-4S 

11.25 

26.... 

,       6.20 

"       5-45 

11.25 

27.... 

6.20 

"       5-45 

11.25 

28.... 

6.20 

"       S-45 

11. 25 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  January  8th,  1903. 
The  question  of  supplying  heat  has  apparently  been  shelved 
for  the  present  by  two  of  the  electric  companies.  The  Standard 
Electric  Company,  which  has  been  affiliated  with  the  Lachine 
interest  for  some  years,  and  which  in  consequence  drives  its 
d.  c.  power  g^enerators  by  means  ot  a  c.  motors  furnished  with 
current  from  the  latter  company,  thought  that  they  might  use  to 
advantage  Iheir  boilers  standing  idle,  to  do  commercial  heating. 
It  seems  that  their  charter  from  the  legislature  gives  them  (so 
they  claim)  the  right  to  open  up  the  streets  to  "pipe"  for  ihat 
purpose.  The  point  was  also  quickly  taken  up  by  the  Montreal 
Light,  Heat  and  Power  Company,  who  claim  similar  charter 
privileges,  and  who  had  the  steam  plant  of  the  Royal  Electric 
Company  at  iheir  disposal,  as  the  Chambly  dam  now  delivers 
the  necessary  electric  current.  Accidents,  however,  have 
shelved  matters,  at  least  for  the  present,  first  owing  to  the  price 
of  coal  as  the  result  of  the  iniquitous  coal  strike,  and  secondly 
owing  to  a  break  in  Chambly  dam.  The  Montreal  Light,  Heat  and 
Power  Company  have  not  only  brought  into  requisition  the 
steam  plant  of  the  Royal  Electric  Company  at  their  disposal, 
but  have  leased  for  a  time  that  of  the  Standard  Company  as 
well. 

The  dark  mornings  during  the  last  month,  coupled  with  dismal 
days  and  early  evenings,  must  have  caused  abnormal  bills  for 
lighting,  butif  all  the  complaints  re.  electric  meters  were  listened 
to,  one  would  imagine  that  such  a  piece  of  apparatus  is  not  yet 
manufactured  that  comes  within  80  per  cent,  of  being  correct. 
Rumors  are  again  strong  anent  an  amalgamation  of  the 
Lachine  Rapids  and  Montreal  Light,  Heat  and  Power  Com- 
panies. The  advice  of  the  old  folks  that  two  "heads"  are 
better  than  one  may  be  taken. 

Strange  how  the  press  know  so  much  about  Marconi's 
successes  or  failures  at  Glace  Bay,  when  it  is  a  fact  that  no  one 
except  his  own  trusted  operatives  .are  allowed  inside  the  works 
and  no  information  has  as  yet  been  given.  News  "  guessed  at" 
is  apt  to  look  ridiculous  in  the  future — especially  is  this  so  with 
regard  to  electrical  inventions. 

It  is  high  time  that  a  word  of  caution  was  given  the  public 
regarding  the  small  lamps  operated  by  batteries,  and  more 
especially  by  miniature  dry  cells  which  any  one  electrically 
versed  knows  are  for  open  circuit  work  only.  They  may  be 
meant  to  be  "flashed"  only,  but  the  average  purchaser  does  not 
do  so,  ruins  his  battery  in  no  time,  then  rails  at  small  electrical 
devices  in  general  indiscriminately. 

The  fire  at  the  residence  of  Mr.  A.  A.  McKenzie,  Sherbrooke 
street,  which  the  press  unitedly  stated  must  have  been  caused 
by  electric  wires,  is  only  one  more  of  the  usual.  There  was  not 
one  iota  of  proof  or  reason  for  laying  the  cause  to  electricity, 
and  competent  experts  have  put  the  blame  on  a  grate  in  a  room 
which  was  used  pretty  continually  during  the  cold  snap. 

Query  :  Lots  of  soft  coal  is  being  consumed  in  Montreal  this 
winter,  and  stoked  by  those  paterfamilias  who  have  been  used 
to  anthracite  in  the  past.  If  electricity  is  to  be  blamed  for  all 
the  fires  this  winter,  it  will  undoubtedly  be  bearing  the  "  white 
man's  burden"  with  a  vengeance. 


A  PROGRESSIVE  ELECTRIC  COMPANY. 

Gradually  the  electric  railway  is  becoming  a  factor  in  the  in- 
terstate traffic  of  passengers.  With  two  or  three  changes  it  is 
now  possible  to  go  from  Buffalo  through  portions  of  the  states 
of  New  York  and  Pennsylvania,  Ohio  and  Michigan,  an  almost 
continuous  electric  line  around  the  south  shore  of  Lake  Erie  to 
Port  Huron.  On  some  stretches  of  ihis  route  the  cars  run  half- 
hourly,  and  all  at  least  hourly.  The  best  portion  with  the  closest 
connections  is  between  Port  Huron  and  Detroit,  the  cars  all  be- 
ing luxuriously  fitted  up  with  velvet  plush  covered  seats.  Every- 
thing  appears  up-to-date  under  the  management  of  Mr.  Wood. 

The  power  houses  along  the  route  furnish  an  abundant  supply 
of  electric  energy.  At  Port  Huron  the  power  is  generated  by  the 
Port  Huron  Power  &  Lignt  Company,  of  which  Hon.  Henry  Mc- 
Morran  is  president,  Mr.  W.  F.  Davidson  (the  well-known  ex- 
pert electrician)  being  secretary  and  treasurer,  and  Mr.  James 
Davidson  superintendent  and  manager. 

Port  Huron  claims  to  be  the  very  first  place  on  this  continent 
to  run  an  eleciric  railway,  consequently  one  is  partly  prepared 
to  see  a  good  plant.  T.ie  Port  Huron  Light  &  Power  Company 
furnish  700  h.p.  each  to  the  Port  Huron  Mfg.  Company  and  the 
Engine  and  Thresher  Company,  also  to  the  street  car  lines,  in- 
candescent and  arc-lighting  plant. 

This  company  were  the  first  to  establish  enclosed  arc-lights. 
The  plant  is  of  the  500  volt  3  phase  system.  They  can  step  up 
to  10,000  volts  and  step  down  to  200  volts,  using  3  phase  alter- 
nating induction  machines.  The  whole  plant  is  one  the  neatest 
and  cleanest  in  America.  The  company  are  now  building  an 
exact  duplicate  plant  to  increase  their  present  capacity.  The 
new  2,000  h.p.  turbine  will  be  directly  connected  with  a  500  kile- 
watf,  3-phase,  60  cycle,  iioo  volt  G.E.  generator.  In  this  plant 
are  also  the  following  :  Two  500  kilo-watt  direct  current  genera- 
tors of  the  Westinghouse  type  (.or  street  car  service)  ;  two  300 
kilo- watt,  60  cycle,  1100  volt,  3-phase  G.E.  machines  ;  two  120 
light  Brush  arcs  ;  six  T. H.  so-light  arc  machines  ;  two  62-kilo- 
watt  500  volt  D.C.  generators  ;  one  500  h.p.  Westinghouse  com- 
pound engine  ;  one  500  h.  p.  Ball  engine,  cross  compound  ; 
one  1000  h.p.  Russell  tanden  cj^pound  ;  ihiee  double  battery 
50oh.p.  Sterling  boilers,  and  one  s^oh.p.  same  make.  The  new 
plant  now  going  in  will  just  double  the  above. 

The  condensing  sett  consists  of  rotating  water  pumps,  air 
pumps  and  small  pumps  to  take  care  of  the  overflow  from  the 
hot  well,  all  of  the  Alberger  type.  The  condensing  outfit  must 
maintain  28  inches  vaccum,  and  was  built  expressly  for  the  Port 
Huron  Compon)'. 


DOMINION  INSTITUTE  OF  AMALGAMATED 
ENGINEERING. 
At  a  meeting  of  the  Dominion  Institute  of  Amalgamated  En- 
gineering held  recently  at  the  office  of  the  Secretary,  32  Church 
Street,  Toronto,  the  effect  of  two  recent  decisions,  the  one  by 
the  judicial  committee  of  the  Privy  Council  and  the  other  by  the 
Supreme  Court  of  Canada,  affecting  the  patent  law  of  Canada, 
was  under  discussion,  and  the  following  resolution  was  unanim- 
ously adopted:  That  the  Government  be  asked  to  repeal  the 
present  Patent  Act  and  to  substitute  therefor  an  act  similar  to 
that  of  the  patent  law  of  the  United  States.  A  committee  was 
appointed  to  take  action  in  the  direction  of  the  legislation  re- 
commended by  the  meeting. 


IMPORTS  OF  ELECTRICAL  APPARATUS. 

According  to  the  trade  and  navigation  returns,  the  value  of 
electrical  apparalus  imported  into  Canada  during  the  fiscal  year 
ending  June  30th,  1902,  was  $1,373,022,  an  increase  over  the 
preceeding  year  of  $453, 168.  The  duty  paid  thereon  was  25  per 
cent,  on  generators,  motors,  batteries,  telephone  and  telegraph 
instruments,  etc.,  15  per  cent,  on  carbons  over  six  inches  in 
circumference,  and  35  per  cent,  on  carbons  of  smaller  dimensions. 
1  he  details  are  as  follows; 

Generators,  motors,  and  sockets— -from  Great  Britain,  $2,422; 
United  Slates,  $330,492. 

Electrical  apparatus  not  elsewhere  specified  —  from  Great 
Britain,  $12,470;  Newfoundland,  $15;  Austria-Hungary,  $49; 
Denmark,  $24;  France,  $177;  Germany,  $2,758;  United  States, 
$918,637. 

Electric  light  carbons  over  6  inches  in  cirrumference — from 
France,  $153;  United  States,  $47,933. 

Electric  light  carbons  and  carbon  points,  of  all  kinds,  not  else- 
where specified  —  from  Great  Britain,  $296;  France,  $10; 
Germany,  $3,456;   United  States,  $25,360. 

Telephone  and  telegraph  instruments  —  from  Great  Britain, 
$557;  France,  $130;  United  States,  $28,083. 


The  Commercial  and  Financial  World,  of  New  York,  states 
that  Judge  Coxe,  of  the  United  Slates  Circuit  Court,  has  granted 
a  perpetual  injunction  against  the  Keystone  Electrical  Instrument 
Company  restraining  the  latter  from  manufacturing  and  selling 
electrical  measuring  instruments  claimed  to  be  an  infringment 
upon  the  Weston  instruments.  The  essence  of  the  decision  is  that 
the  Weston  Electrical  Implement  Company  have  the  sole  right  to 
manufacture  alternating  current  measuring  instrument,-,  based  on 
the  dynamometer  principle. 
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THE  CANADIAN  NIAGARA  POWER 
DEVELOPMENT. 

In  no  part  of  the  Dominion  of  Canada  are  the  power 
resources  of  that  country  underg-oing  more  active 
development  ihan  on  the  Canadian  side  of  the  Niagara 
Falls.  The  site  of  this  development  is  in  Queen  Vic- 
toria Park,   a  plot  of  ground  lying  close  by  the  Horse- 


Company's  application  is  pending.  The  Canadian 
Niagara  Power  Company  is  practically  the  same  as  the 
Niagara  Falls  Power  Company,  which  company  owns 
the  remarkable  development  at  Niagara  Falls,  N.  Y. 
At  one  time  this  company  controlled  the  exclusive 
privilege  of  developing  power  in  Victoria  Park,  but 
saw  fit  to  relinquish   the  exclusive  features  of  its  fran- 
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BuiLDi.NG  A  New  Intake  to  the  Waterworks,  near  the   Brink   of  the  Horseshoe  Falls,   Canadian   Nl\gara   Power  Company. 


shoe  Falls  and  acquired  for  pleasure  purposes,  in  order 
that  mankind  might  view  the  stupendous  spectacle  of 
the  mighty  cataract  untaxed.  The  spirit  of  industry  is, 
however,  creeping  into  the  pleasure  plot  confines,  and 
already  two  companies  have  acquired  franchise  rights, 
allowing  them  to  develop  large  blocks  of  power,  while' 
a  third  company  is  now  having  its  application  con- 
sidered by  the  government. 

The  companies  which  now  have  franchises  are  the 
Canadian  Niagara  Power  Company  and  the  Ontario 
Power  Company,   while    the    Toronto    Niagara    Power 


chise,  since  which  time  the  other  companies  have 
sought  for  rights  there.  The  locality  of  the  develop- 
ment is  ideal,  and  it  is  possible  to  develop  a  very  large 
amount  of  power,  but  it  should  be  stated  that  all  the 
power  developed  must  be  transmitted  beyond  the  park 
limits  for  commercial  application.  In  other  words,  the 
industrial  sites  will  be  outside  the  park,  while  a  por- 
tion of  the  developed  force  will  be  transmitted  to  the 
New  York  side  of  the  river. 

THE  CANADIAN  NIAGARA  POWER  COMPANY. 

Inasmuch  as  the  method    adopted  by    the    Canadian 
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Niagara  Power  Company 
for  its  development  prac- 
tically the  same  as  that  of 
the  Niagara  Falls  Power 
Company,  it  will  have  the 
advantage  of  the  latter  com- 
pany's valuable  experience, 
both  in  the  construction 
work  and  in  perfecting  the 
marvellous  installation  that 
is  prospective.  Thus  the 
Canadian  Niagara  Power 
Company  is  sinking  a  wheel 
pit  and  buildinga  tunnel  tail- 
race  to  carry  the  water  from 
the  wheel  pit  to  the  lower 
river.  The  site  of  the  wheel 
pit  is  less  than  2,500  feet 
back  from  the  crest  of  the 
Horseshoe      or      Canadian 

Fall.  The  plan  calls  for  a  wheel  pit  480  feet  long, 
but  at  present  the  section  being  built  is  266  feet  loner, 
21  feet  wide   and  170    feet  deep.     The  contractors   are 


Outer  End  of  the  Big  Wing  Dam,  Ontario  Power  Company. 


the  pit   to  its  full  contemplated  size.      The  wheel  pit  is 
being  sunk    through  solid    rock,    the  conditions  of  the 
excavation    being  very    similar    to    those  found  in    the 
Messrs.  Dawson  &  Riley,  of  St.  Catharines,    Ontario,      construction  of  the  two  big  pits  on  the  New  York  side 
and  it  is  intimated  that  the  same  firm  of  contractors  is      by   the   Niagara  Falls    Power  Company.     The  pit  has 
about  to    receive  an  additional   contract  for    extending      reached   the    depth  of  130  feet.      The    sides    are    chan- 
neled, making  it  probably 
the  biggest  job  of  chan- 
neling ever    done  in    the 
Dominion. 

The  progress  in  sink- 
ing the  wheel  pit  is  about 
twelve  feet  a  month. 
Dawson  &  Riley  have 
also  the  contract  for 
building  the  forebay  and 
canal  in  connection  with 
the  pit  work.  This  forebay 
will  be  the  full  length 
of  the  pit,  and  will  flare 
out  in  front  of  it  to  a  point 
where  it  will  be  crossed 
by  the  tracks  of  the 
Niagara  Falls  Park  and 
River  Railway.  At  this 
point  it  will  narrow  down 
to  a  canal-like  section, 
later  flaring  out  toward 
the  river.  The  electric  line 
referred  to  will  cross  the 
forebay  on  a  stone  arch 
bridge  that  is  expected 
to  be  the  finest  structure 
of  the  kind  in  the  Niagara 
locality.  It  will  have  a 
length  of  250  feet,  and 
will  be  erected  in  five 
arches  of  graceful  size 
and  style.  It  will  have 
a  width  of  sixty  feet. 
The  forebay  will  carry  an 
average  depth  of  eighteen 
feet  of  water.  The  bridge 
is  being  built  by  Mum- 
ford  &  Lowery,  of  Niag- 
New  Wheel  Pit  of  the  Canadian  Niagara  Power  Company,  to  be  Lined  with  Brick.  ^""^  Falls,    Ont.        From 
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the   north  end  of   the  forebay,    near    the    wheel    pit,    a 
canal  sixteen  feet  wide  and  500  feet  long  will  be  built  to 
serve  as  an  icerun,  the  flow   to  be  regulated  by  gates. 
The  tunnel  that  will  carry  off  the  discharjje  from  the 
turbines  will  be  2,200  feet  long,  25  feet  high  and  18  feet 
wide  at  the   spring  line.      It   will  be  observed  that  it  is 
four  feet  higher  than  the  big  tunnel  on  the  New  York 
side,  but   its   length  is  less  than   a   third  of  the  original 
Niagara  power  tunnel.      Anthony  C.    Douglas  has  the 
contract   for   the    construction    of  the    tunnel,    and   has 
driven  it  through  the  rock  from  the  pit  to  the  faceoflhe 
ciifT.     The  portal   is  located  very  close  to   the   base   of 
the  Horseshoe.      Contractor  Douglas  is  now   remoxing 
the  bottom  bench  of  the  lunnel.      It  was  originally  in- 
tended to  line  the   tunnel   with  brick,  similar  to  the  lin- 
ing of  the  New  York  tunnel,  but  a  scarciiy  of  brick  has 
forced  the  adoption  of  concrete  for  a  portion  of  the  lin- 
ing, and  for  this  reason  concrete  is  being  used  from  ihe 
spring  line  down.      This  application   of  concrete  will  do 
away  with  the   use  of  at  least  3,000,000  brick.      How- 
ever, brick  will  be  used  in  lining  the  arch,  and   250,000 
will    be   so    placed,   while   the    concrete  lining  will    be 
faced  with  vitrified  brick.      The  brick  is  obtained  from 
Beamsville,   Ontario.       The    rock    excavated  fom  the 
bottom  bench  is  used  in  making  the  concrete.     Twenty 
thousand    barrels  ot    Lehigh    cement    will    be    used    in 
making  the  concrete.      To    indicate    the    further    great 
consumption  of  material,  it   may   be  pointed   out    that 
over  2,000,000  feet  of  tinifer   were    used   in    timbering 
the  tunnel,  that  sixty    carloads   of  granite  and  200  car- 
loads of  Queenston,   Ontario,    limestone  will  be  used  in 
the  masonry  work  about  the  portal  of  the  tunnel.      The 
portal  being  located  so  close  to    the    falling    waters    of 
the  Horseshoe  it  will  ever  be  under  the  influence  of  the 
spray  of  summer  and  the   ice   of  winter,    features   that 
demand  unusual  construction  v\ork. 

Contractor  Douglas'  plant  consists  of  two  com- 
pound, duplex,  125-horse-power  Ingersoll  air  compress- 
ors; one  40o-horse-power  motor  to  operate  them,  the 
current  being  transmitted  from  the  New  York  side; 
twelve  drills;  two  Lidgerwood  hoists,  w  iih  double  drum; 
one  Otis  elevator  lift  at  the  shaft,  ten  by  sixteen  feet, 
located  midway  between  the  portal  and  the  pit;  one 
rock-crusher,  and  other  incidental  equipment. 

Dawson  &  Riley's  plant  consists  of  750-horse-power 
boiler  capacity;  two  compound  Rand  air  compressors 
of  250  horse-power  each;  e'ght  Sullivan  channeling 
machines;  two  gidders  and  eight  drills  of  Ingersoll 
make,  and  two  ten-ton  Brown   locomotive  hoists. 

In  the  t>vo  plants  of  the  Niagara  Falls  Power  Com- 
pany the  development  is  made  in  units  of  5,000  horse- 
power. On  the  Canadian  side,  in  the  plant  of  the 
Canadian  Niagara  Power  Company,  the  unit  of  devel- 
opment will  be  10,000  horse-power.  When  the 
development  on  the  New  York  side  at  Niagara  was 
projected,  men  in  the  interested  professions  could 
hardly  wait  the  operation  of  machines  of  such  wonder- 
ful output  capacity,  and  now  a  similar  feeling  exists  in 
regard  to  the  i'stallalion  of  the  Canadian  Niagara 
Power  Company.  In  the  wheel  pit  there  will  be  ten 
turbines,  each  of  10,000-horse-power  output  capacity, 
making  the  total  proposed  development  by  the  pit 
100,000  horse-power.  Contracts  for  three  of  these 
wonderful  turbines  have  been  placed  with  Messrs. 
Escher,  VVyss  &  Company,  of  Zurich,  Switzerland. 
In  design  they  will  be  similar  to  those  installed  by  the 
Niagara  Falls  Power  Company  in  wh^el  pit  No.  2,  the 
wheels  in  wlii.:h  are  of  the  Francis,  or  inward  discharge 
type. 

The  generators  to  be  installed  in  the  Canadian  power 


station  will  be  wound  for  12,000  volts,  three-phase, 
twenty-five-cycle-current,  and  will  make  250  revolutions 
per  minute.  This  will  give  a  uniformity  with  the  plant  on 
the  New  York  side,  permitting  of  parallel  operation. 
The  generators  will  be  of  the  internal  revolving  field, 
vertical-shaft  type,  and  the  revolving  parts  of  the 
machines  will  weigh  141,000  pounds.  The  General 
Electric  Company  will  build  the  generators.  They 
will  be  about  nineteen  feet  in  diameter.  In  adopting  a 
unit  of  10,000  horse-power  for  the  Canadian-Niagara 
development,  the  Canadian  Niagara  Power  Company 
will  effect  lower  cost  of  generator  per  horse-power,  and 
lower  cost  of  turbine  per  horse-power,  uhile  in  using 
this  unit  there  is  a  saving  in  cost  of  construction  for  a 
given  output  in  the  matier  of  the  wheel  pit,  station,  etc. 
Toronto  is  a  prospective  market  for  a  portion  of  the 
current  generated  at  Canadian-N'agara,  and  for  trans- 
mitting such  dist.inces  ttie  voltage  will  be  inor.-aseJ  hy 
step-up  transformers  to  22,000,  40,000  or  60  000  volts. 

THE    ONTARIO    POWER    COMP.\NY. 

In  the  development  of  its  prospective  100,000  h.irse- 
power  the  Ont.rio  Power  Company  will  ireit  a  plant 
similar  to  that  of  the  Ni.igara  Falls  Hydraulic  Power 
and  Manufacturing  Company  on  th^oppo  ite  *ide  o  the 
river.  However,  instead  of  laving  a  surface  oanal  to 
conduct  water  from  ih.-  upper  r  ver  to  it>  power  s  ati.m 
it  will  lay  one  or  more  large  pipes  ttirong  •  N'iciora 
Park,  close  along  thi  ba-e  ot  the  bluff  th  it  skir  s  ihe 
park  in  the  re  ir.  The  company's  Ibrebav  wiil  he  w.  11 
up  the  river  above  Dufferin  Islands,  anJ  tnere  wih  be  a 
gate  house  at  che  foot  of  the  forebay.  Th<;  pipe  line 
referred  to  will  convey  the  water  supply  to  h  point 
below  the  Table  Rojk  hoise,  at  whijh  point  ihe  water 
will  pass  into  penstv'cks  that  will  carry  it  diwn  the  hank 
to  the  power  station, w.iich  will  he  located  at  the  water's 
edge  in  the  gorge.  This  power  station  will  he  but  few 
hundred  feet  d  si  ant  from  the  Horseshoe,  and  will  be 
the  nearest  building  ever  erected  in  the  gorge  to  ihat 
great  eye  feast  of  falling  water.  The  site  is  now  being 
excavated,  and  a  large  portion  ol  the  debris  has  been 
cleared  by  the  use  of  g^ant  powder  and  dynamite.  In 
this  work  the  rock  was  t  rown  out  in  the  river  in  order 
that  the  expense  of  handling  it  might  be  thereby  less- 
ened. So  far  this  company  has  not  announced  the 
style  or  type  of  the  generators  or  wheels  to  be  adopted 
in  its  development. 

In  preparation  for  its  forebay  construction  the  Ontar- 
io Power  Company  has  thrown  a  long  wing  dam  out  in 
the  river  above  Dufferin  'slands.  This  dam  is  nearly 
800  feet  long,  and  a  splendid  piece  of  work.  It  has 
had  the  effect  ot  diverting  all  the  water  that  heretofore 
flowed  about  the  Dufferin  Islands,  and  that  section  of 
the  river  bed  is  now  quite  dry  and  will  remain  so  until 
the  construction  work  in  that  locality  has  been  com- 
pleted. 

The  resident  engineer  of  the  Canadian-Niagara 
Power  Company  is  Mr.  Cecil  B.  Smith,  while  Mr.  Wm. 
A.  Brackenridge,  of  the  Niagara  Falls  Power  Com- 
pany, is  consulting  engineer.  Mr.  Brackenridge  has 
had  extended  experience  in  the  Niagara  power  develop- 
ment, and  Mr.  Smith  is  an  engineer  of  well-known 
ability. 

THE    TORONTO  -  NIAG.\RA    POWER    COMPANY. 

The  Toronto-Niagara  Power  Company  has  only  re- 
cently made  application  to  the  commissioners  of  Queen 
Victoria  Park  for  the  right  to  develop  power  to  the  ex- 
tent of  100,000  horse-power  in  the  park.  It  is  under- 
stood its  plan  of  development  contemplates  the  con- 
struction of  a  wheel  pit  and  tunnel. 

During  the  progress  of  the  work  of  the  Canadian- 
Niagara  Power  Company  the  excavated  materia!  from 
the  tunnel  shaft  and  wheel  pit  has  been  used  in  filling 
in  various  places  in  order  that  the  locality  might  be 
beautified.  At  one  spot  an  embankment  has  been 
built  out  to  the  very  edge  of  the  Horseshoe  Fall,  and 
when  this  is  riprapped  and  carefully  graded  it  is  ex- 
pected to  be  a  great  improvement,  while  also  forming 
a  delightful  sc^-nic  point  of  view. — Orrin  E.  Dunlap,  in 
the  Electrical  Review. 
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ELECTRICAL  DEVELOPMENT  IN  THE  WEST- 

Electric  light  and  power  promises  in  the  near  future 
to  become  much  more  universally  employed  throughout 
Western  Canada.  Several  municipalities  in  Manitoba 
are  now  installing  electric  lighting  plants,  and  the 
equipment  of  new  office  buildings,  elevators  and  indus- 
trial establishments  frequently  includes  an  electric  plant 


cona  Block,  Winnipeg;  one  15,  one  10,  and  one  5 
horse-power,  500  volt  motors,  with  Cutler-Hammer 
speed  regulator,  in  the  Codville  Spice  Mills,  Winnipeg; 
9  k.w.  no  volt  generator,  in  the  Leland  Hotel,  Winni- 
peg; 32  Petite  alternating  enclosed  arc  lamps  in  de- 
partmental store  of  Robinson  &  Company,  Winnipeg; 
wiring  of  new  elevator  and  the  Kaministiquia  Hotel  at 
Fort  William,  Ont.,  for  the  Canadian  Pacific  Railway, 
and  wiring  of  two  elevators  at  Port  Arthur,  Ont.,  for 
the  Canadian  Northern  Railway. 


Mr.  E.  S.   Harrison. 

for  lighting  and  power  purposes,  Closely  associated 
with  this  development  is  Mr.  E.  S.  Harrison,  electrical 
engineer,  of  Winnipeg,  who  is  interested  in  several 
electrical  undertakings  in  the  west.  One  of  these  is 
the  construction,  by  the  Suburban  Rapid  Transit  Com- 
pany, of  an  electric  railway  between  Winnipeg  and 
Headingly,  a  distance  of  twelve  miles.  The  grading 
and  bridging  for  one-half  the  distance  was  completed 
last  year,  and  it  is  intended  to  lay  the  rails  and  ties  this 
spring  and  to  have  the  road  in  operation  by  the 
summer. 

Mr.  Harrison  is  ir.stalling  a  complete  plant  at 
Carman,  Man.,  for  the  Carman  Electric  Light  & 
Power  Company,  of  which  he  is  a 
director.  This  plant  will  consist  of 
three  65  horse-power  boilers  manu- 
factured by  the  Vulcan  Iron  Com- 
pany, of  Winnipeg,  and  two  65 
horse-power  and  one  35  horse-power 
Robb-Armstrong  engines  direct  con- 
nected to  two  40  k.w.  and  one  20 
k.w.  250  volt,  direct  current,  West- 
ern Electric  generators.  One  unit 
and  one  boiler  has  already  been  set 
up,  and  the  balance  of  the  plant  will 
be  installed  early  in  the  summer. 
Over  700  lights  have  been  wired 
and  the  balance  will  be  connected 
up  as  fast  as  the  wiremen  can  exe- 
cute the  work.  A  plant  similar  to 
the  above  will  be  installed  this 
spring  at  Minnedosa. 

At  Banff  Mr.  Harrison  is  installing  in  the  C.  P.  R. 
hotel  two  50  h.  p.  Ideal  engines  direct  connected  to 
two  30  k.w.,  125  volt,  Western  Electric  generators. 

Among  other  installations  which  have  been  placed  in 
the  hands  of  Mr.  Harrison  may  be  mentioned  the 
following:  Forty  k.w.  125  volt  generator,  direct  con- 
nected to  65  horse-power    Ideal    engine,  in  the  Strath- 


THAWING    OF   WATER    PIPES    BY 
ELECTRICITY. 

The  thawing  of  frozen  water  pipes  by  means  of 
electricity  is  a  possible  source  of  revenue  for  central 
stations  which  has  as  yet  received  little  attention.  An 
exception  is  the  Tagona  Water  &  Light  Company,  of 
Sault  Ste  Marie,  Ont.,  which  has  for  some  years  derived 
considerable  revenue  from  this  work.  The  idea  origin- 
ated with  Mr.  William  Gorby,  electrician  ot  the  com- 
pany, who  read  an  article  by  a  college  professor  stat- 
ing that  water  pipes  could  be  thawed  out  very  quickly  by 
causing  an  electric  current  to  traverse  that  part  which  is 
frozen.  He  immediately  proceeded  to  make  a  test,  with 
mostsatisfactory  results. 

The  accompanying  illustration  of  the  apparatus  used 
shows  a  250  k.w.  transformer  mounted  on  a  sleigh, 
this  transformer  being  used  because  at  the  time  a 
smaller  one  was  not  available.  Generally  all  the  pipes 
in  the  town  can  be  thawed  out  by  a  500-light  trans- 
former, but  two  of  these  are  ample  to  thaw  out  any 
pipes  likely  to  get  frozen.  The  primary  wires  (2,200 
volts)  are  bared  and  the  current  led  through  a  water 
rheostat  to  the  transformer.  An  ammeter  shown  in 
the  engraving  indicates  the  load  on  the  transformer 
primary.  The  secondary  is  connected  to  the  frozen 
pipe  at  two  places  and  the  current  switched  on.  In 
the  ordinary  house  service  pipes  the  water  begins  to 
flow  very  qu'ckly,  frequently  within   a  minute. 

The  charge  for  thawing  pipes  depends  altogether 
on    each     individual    case,     varying     usually    froin     $3 
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.Apparatus  Usdd  for  Thawing  Water  Pipes  at  Sault  Ste.   Marie,  Ont. 


to  $5  and  occasionally  reaching  $10,  depending  on 
the  size  of  the  pipe  and  the  length  of  time  neces- 
sary to  thaw  it  out.  The  largest  pipe  yet  thawed 
out  was  a  four-inch  cast  iron  pipe,  which  was  frozen 
more  or  less  for  200  feet.  It  took  at  least  half  an 
hour  to  get  the  water  running.  It  is  said  that  this 
method  of  thawing  water  pipes  has  resulted  in  a  large 
saving  to  the  citizens  of  Sault  Ste  Marie. 


February,    1903 


THE  CANADIAN   ELECTRICAL  NEWS 


\    OliESTIONS  AND  ANSWERS    1 

"Enquirer"  :  What  is  the  diflference  between  the 
commercial  and  the  electrical  efficiency  of  a  dynamo  or 
motor  ? 

Ans.— The  latter  takes  into  account  only  the  losses 
which  are  purely  electrical,  such  as  the  resistance  of 
the  conductors,  and  the  core  losses.  Commercial 
efficiency  includes  not  only  these,  but  in  addition  the 
various  mechanical  losses  which  exist  in  every  machine, 
tor  instance  the  friction  of  the  brushes,  windage,  and 
the  friction  of  the  bearings. 

"Student"  :     What  is  meant  by  power  factor? 

Ans. — In  alternating  current  work  the  current  and 
voltage  are  very  seldom  in  phase  with  each  other,  if 
they  are  not  their  product  does  not  represent  the  true 
power,  which  is  less  by  an  amount  depending  on  ihe 
extent  which  the  current  leads  the  voltage  or  lags 
behind  it.  The  factor  by  which  their  product  has  to  ba 
multiplied  to  get  the  true  power  is  called  the  power 
factor.  Thus,  if  the  power  factor  of  a  circuit  carrying 
ID  amps,  at  looo  volts  is  85%,  the  true  power  is 
10  X  looox  .85  or  8.5  k.w. 


"Subscriber"  writes:  How  can  a  circuit  ot  17 
street  lights  32  c.p.  each,  be  arranged  from  power 
house  on  a  circuit  of  1 040-1 10  volts  alternating  current  ? 

Ans. — 17  lamps  on  a  1040  volt  circuit  means  1040 -^ 
17=61  volts  per  lamp.  Assuming  that  they  are  of  an 
efficiency  of  3^  watts  per  candle,  each  lamp  will  take 
32x3^  =  1 12  watts,  1 12  -^  61  ^1.83, which  is  the  amper- 
age consumed  by  a  112  watt  61  volt  lamp.  Therefore, 
you  can  operate  17  32  c.  p.  lamps  in  series  from  a  1040 
volt  circuit  if  you  make  them  of  1.8  amps,  capacity. 
You  will  note  that  this  is  a  spec-al  lamp,  which  will 
take  longer  to  obtain  than  standard  sizes.  Further, 
you  will  likely  find  your  voltage  is  5  or  10  per  cent, 
higher  than  1040,  in  which  case  one  or  two  extra 
lampk,  installed  in  the  power  house,  and  equipped  with 
short  circuiting  switches,  will  enable  you  to  compensate 
for  this  increased  pressure  and  thus  save  burnt  out  or 
strained  lamps.  ;   .    ., 


"  Engineer"  :  A  compound  wound  dynamo  when 
thrown  into  parallel  with  two  other  shunt  wound 
machines  does  not  take  any  of  the  load.  What  is 
likely  to  be  the  difficulty  ? 

Ans. — It  may  be  due  to  one  of  two  causes,  either 
your  series  field  is  reversed,  or  else  the  driving  power 
is  not  sufficient  to  keep  up  the  speed,  in  which  event  it 
will  drop  and  thus  lower  the  voltage  and  consequently 
the  load  the  machine  takes.  We  would  suggest  that 
you  connect  the  series  coils  the  other  way;  if  this  does 
not  remedy  the  trouble  examine  all  your  belts,  pulleys, 
etc.,  perhaps  there  is  something  loose  or  slipping. 

"Reader":  I  note  your  remarks  in  regard  to  my  en- 
quiry and  believe  you  have  taken  a  wrong  view  of  the 
case.  Changing  16  old  code  to  18  new  code  does  not 
increase  the  size  of  conducior;  on  the  contrary  it  de- 
creases it  and  this  is  the  safety  paradox  referred  to. 
The  insulation  of  new  code  is  somewhat  thicker  than 
old  code,  but  surely  this  alone  does  not  warrant  retro- 
active action.     The  question  of  inspection  in    Montreal 


is  pecular,  the  Underwriters  will  not  appoint  one, claim- 
ing it  is  the  function  of  the  city,  whereas  if  the  latter 
did  appoint  one,  municipal  politics  would  probably 
figure  in  the  appointment  to  such  an  extent  that  the 
Underwriters  would  not  recognize  the  appointee. 
Hence  the  rules  "as  read"  are  enforced  by  general  in- 
spectors of  the  Underwriters,  and  of  individual  insur- 
ance companies. 

Ans. — You  are  quite  correct  in  saying  that  changing 
from  No.  16  to  No.  18  is  decreasing  the  size  of  the 
conductor,  but  we  referred  to  the  first  case  of  "ordering 
out,"  of  which  "Reader"  spoke,  namely,  the  substitu- 
tion of  16  for  18.  As  we  said  before,  we  have  yet  to 
hear  of  a  case  of  wholesale  changing  in  the  equipment 
of  a  building  in  order  to  make  it  correspond  exactly 
with  a  change  in  the  Underwriters  rules.  New  work 
is  supposed  to  be  put  in  according  to  those  in  force  at 
the  time  the  contract  was  let,  old  work  being  passed  as 
it  is  unless  it  is  notoriously  deficient  in  any  of  the  more 
essential  points. 

"Winnipeg"  :  What  are  the  main  points  of  differ- 
ence between  surface  and  jet  condensers  ?  Which  type 
is  most  suitable  for  use  with  steam  turbines? 

Ans. — In  the  former  the  steam  is  condensed  by 
coming  in  contact  with  surfaces,  which  are  kept  cool 
by  water  on  the  other  side  of  them,  the  steam  and  the 
water  being  kept  separate  all  the  time.  On  the  other 
hand,  in  the  jet  type,  as  its  name  indicates,  the  steam 
is  condensed  by  means  of  a  jet  of  water  which  is 
directed  into  it,  the  two  mingling  at  the  point  of 
entry  into  the  condenser  and  being  discharged  there- 
from as  one.  This  latter  type  is,  on  the  score  of 
economy,  much  to  be  preferred  for  use  with  any  t)pe  of 
steam  moor,  whether  reciprocating  or  rotating,  as  it 
uses  much  less  water  than  the  other  type.  This  ad- 
vantage is  sometimes  outweighed  by  the  fact  that  the 
steam  coming  from  an  engine  of  the  former  type 
contains  a  large  amount  of  oil,  and  therefore  if  a  jet 
condenser  be  used  the  discharge  has  to  be  filtered 
before  being  sent  to  the  boilers.  This  is  not  the  case 
when  turbines  are  used,  as  the  steam  from  them  con- 
tains no  oil,  nor  yet  when  the  ordinary  steam  engine  is 
controlled  by  a  surface  condenser  where,  as  stated 
above,  the  condensing  and  condensed  waters  are  kept 
separate. 


"J.  L.":  Can  a  standard  compound  wound  genera- 
tor be  used  as  a  booster?  If  so  how  will  it  compare 
with  a  proper  machine  built  for  that   purpose  ? 

Ans. — As  a  general  rule  any  compound  dynamo  can 
be  operated  as  a  booster,  but  depending  on  the  particu- 
lar machine  in  question  you  may  or  may  not  get  satis- 
factory commutation,  especially  if  you  desire  to  carry 
an  amperage  which  approaches  the  normal  load  of  the 
armature.  Further  than  this,  depending  on  the  amount 
of  series  winding  on  the  fields,  you  may  not  be  able  to 
get  sufficient  boosting  effect.  Compared  with  a  proper 
booster  the  main  points  of  difference  will  be,  as  above, 
the  possible  poor  commutation  and  lack  of  sufficient 
voltage,  together  with  the  fact  that  your  voltage  will 
not  be  exactly  proportional  to  the  current  passing, 
which  is  considered  a  most  important  point.  You  will 
also  note  that  owing  to  the  fact  that  your  field  magnets 
are  not  nearly  saturated  even  at  the  highest  loads, 
your  machine  is  unneccessarily  large  and  heavy,  which 
in  turn  means  that  your  efficiency  is  poor. 
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The  announcement  is  made  that 
A  New  Converter.       Mr.  Peter  Cooper  Hewitt,  whose 

name  is  familiar  to  electrical 
men  through  the  exploitation  of  the  mercury  vapor 
lamp  which  he  has  perfected,  has  been  successful  in 
producing  a  chemical  process  for  the  conversion  of  al- 
ternating into  direct  current.  Briefly  the  system  con- 
sists in  passing  the  alternating  current  through  a 
vessel  containing  certain  gases  or  vapors  which  allow 
the  passage  of  the  current  in  one  direction,  but  which 
oppose  it  when  in  the  other.  It  will  at  once  be  seen 
that  the  apparatus  has  an  enormous  field  before  it  if  it 
can  be  made  commercial,  seeing  that  it  requires  no 
more  attendance  than  the  ordinary  oil-cooled  trans- 
former, and  weighs  only  some  two  per  cent,  of  the 
standard  rotary.  The  information  which  up  to  the 
present  has  been  made  public  is  extremely  vague, 
though  some  wonderful  predictions  have  already  been 
made  on  it,  but  it  does  not  yet  appear  that  the  owners 
of  patents  on  rotary  converters  are  losing  any  sleep 
over  the  possibilities  of  the  latest  arrival. 


The  time  is  now  plainly  in  sight, 
The  sa-iesmarx  of      ;j-  j     ^  ^^^^  already,    when 

the  Future.  •' ' 

the  salesman  for  electrical  com- 
panies can  no  longer  secure  large  and  lucrative  busi- 
ness owing  purely  to  his  personal  relations  with  the 
customer  and  hi/S  ability  to  make  himself  generally 
hail  fellow  well  met.  In  the  early  days  of  any  rising 
industry,  and  electricitv  has  been  no  exception  to  the 
general  rule,  the  personality  and  individuality  of  the 
salesman,  rather  than  the  intrinsic  value  of  the  appara- 
tus he  had  to  offer,  were  the  main  and  dominating 
features  deciding  the  closing  of  many  large  contracts, 
the  prices,  in  the  light  of  the  figures  obtaining  to-day, 
being  fabulous,  as  were  also  the  estimated  capabilities 
of  the  apparatus  concerned.  To-day  the  practice  is 
much  changed,  the  buyer  has  learnt  to  a  great  extent 
to  discriminate  between  reasonable  statements  and 
guarantees  and  claims  which  commi^rcially  are  entire- 
ly incapable  of  fulfilment.  This  increase  of  knowledge 
on  the  part  of  the  purchaser  must  be  catered  to  by  a 
corps  of  salesmen  who  possess,  to  a  corresponding 
degree,  technical  information  concerning  their  own 
and  their  competitors'  machinery.  That  this  demand 
is  being  met  is  evidenced  by  the  ever  increasing  num- 
ber of  men  on  the  selling  staffs  of  the  various  manu- 
facturers who,  in  addition  to  their  commercial  educa- 
tion, have  had  considerable  engineering  training,  both 
theoretical  and  practical. 


Treasurt 

Conductor,  J.  SFRUTHERS, 

Door  Keeper    N.  BEAN. 


SarniA,  One. 
Waterloo,  Ont. 


The  plans  for  a    105  mile  trans- 

A  Novel  Transmission    ••  .       .       .i_       •       ^iij- 

j_i^  mission  plant,    to  be  installed  in 

Mexico,  which  are  now  being 
prepared,  cover  some  rather  novel  ideas  in  line  con- 
struction. Instead  of  wood  poles,  spaced  at  the  ordi- 
nary distances  of  90  to  150  feet  apart,  steel  towers  are 
to  be  used,  placed  on  440  feet  centres,  which  is  a  large 
increase  over  the  distances  commonly  used  to-day.  As 
the  line  potential  will  be  60,000  volts,  there  is  to  be 
but  one  three  wire  transmission  line  to  each  set  of 
towers,  repairs  to  a  dead  line  being  out  of  the  ques- 
tion if  there  is  another  line  working  at  that  potential  on 
the  same  pole.  This  decrease  in  the  number  of  poles 
per  mile,  of  course,  means  a  corresponding  reduction 
in  the  insulators,  by  which  means  it  is  hoped  to  decrease 
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the  amount  of  trouble,  as  each  ot  these  latter  forms  a 
weak  spot  in  any  transmission  line.  In  view  of  the 
increased  length  of  the  spans  it  is  proposed  to  use  a 
stranded  cable  instead  of  the  usual  solid  line  wire. 
The  conductivity  will  be  equal  to  a  No.  i  B  &  S  gauge. 
Steel  pins  and  steel  cross  arms  will  be  used,  otherwise 
any  delect  in  an  insulator  would  mean  the  destruction 
of  the  pin  and  possibly  that  of  the  arm  as  well,  with  its 
attendant  damage  to  the  pole,  whereas  if  they  are 
metallic  any  breakdown  simply  becomes  a  short  circuit 
without  damaging  anything  but  the  insulator  and  pos- 
sibly the  wire  itself.  From  the  above  it  will  be  seen 
that  the  line,  if  installed  according  to  the  methods  now 
proposed,  will  be  radically  different  in  many  points 
from  what  is  to-day  considered  standard  practice,  and 
one  whose  cost  of  building  and  results  of  operation 
will  be  watched  with  interest. 


Notwithstanding  the  fact  that 
^'^nnltlaln!""    the  best  methods  of  attaching  to 

each  other  the  engines  and 
generators  of  direct  connected  sets,  and  also  the  ques- 
tion as  to  the  most  advantageous  sizes  and  arrange- 
ments of  the  various  parts  of  either  machine  which  af- 
fect the  other,  have  been  discussed  time  and  again  by 
the  more  prominent  steam  and  electric  manufacturers 
and  by  the  engineering  societies  and  technical  press 
concerned,  there  still  remain  many  features  which, 
undecided  and  indefinite,  increase  the  cost  of  produc- 
tion of  the  unit  and  leave  open  an  avenue  for  mistakes, 
which  when  they  occur  are  all  the  more  annoving  be- 
cause, falling  as  they  do  between  the  manufacturer  of 
the  engine  and  that  of  the  dynamo,  the  responsibility- 
can  never  be  definitely  placed  on  one  or  the  other.  As 
instances  may  be  cited  solid  shafts  versus  couplings, 
noiably  in  the  case  of  centre  crank  engines,  where  the 
shipping  of  the  shaft  round  the  country,  especially  if 
the  armature  be  attached,  is  very  likely  co  result  in  a 
sprung  crank  pin;  the  minimum  size  of  shaft  desired  by 
the  engine  builder  which  in  side  crank  engines  at  any 
rate  is  frequently  objected  to  by  the  dynamo  manufac- 
turer as  "too  large  for  our  standard  armature  spider", 
the  responsibility  for  the  supplying  ot  the  shaft  key, 
the  outboard  bearing,  the  attaching  bolts,  for  the  labor 
ot  pressing  on  the  armature,  etc.  Efforts  have  been 
put  forth  by  the  American  Society  of  Mechanical  En- 
gineers to  formulate  such  standard  practice  as  will 
assure  the  elimination  of  any  and  all  possible  mistakes 
and  misunderstandings  between  the  customer,  the 
electric  company,  and  the  engine  builder,  the  reduction 
of  costs,  and  thus  give  its  members  a  better  hold  upon 
their  present  markets  and  a  greater  chance  to  secure 
new  ones.  Does  it  not  behove  our  various  Canadian 
manufacturers  to  get  together  along  the  same  lines, 
and  thus  retain  their  natural  market,  which  will  other- 
wise be  secured  by  their  more  enterprising  competitors? 


The     Nernst     lamp      has     long 
Nerast  Lamp.  been  a  favorite  theme  for  techni- 

cal journals  and  engineering 
societies,  but  the  time  has  now  come  when  it  will  have 
to  be  taken  into  account  as  a  commercial  article.  A 
number  of  plants  in  the  United  States  have  put  in 
more  or  less  experimental  equipments  during  the  past 
year,  and  have  obtained  results  which  will  doubtless 
warrant  Isrg^e  increases,     Some  pf  Pur  Canadian  cpnir 


panies  are  now  making  tentative  purchases,  and  as  the 
apparatus  becomes  better  known  among  con- 
sumers they  will  in  all  probability  put  more  and  more 
lamps  into  commission.  This  lamp,  while  retaining 
some  of  the  features  of  the  arc,  approaches  much 
more  closely  the  incandescent.  The  light  is  emitted 
from  a  conductor  raised  to  the  proper  temperature, 
similarly  to  the  hot  filament  of  the  latter,  except  that 
it  is  not  enclosed  in  a  vacuum.  As  opposed  to  the 
flickering  of  an  arc  it  gives  an  absolutely  steady  illumi- 
nation, very  much  resembling  the  usual  Edison  lamp. 
The  light  emitting  part  of  the  lamp,  or  glower  as  it  is 
called,  is  a  non-conductor  until  raised  to  a  certain 
temperature,  and  to  do  this  or  start  the  lamp,  an 
auxiliary  circuit  containing  the  heater  is  provided, 
which  is  cut  out  as  soon  as  the  glowers  get  hot  enough 
to  let  current  flow  through  them.  In  addition  to  the 
steadiness  and  pleasing  color  qualities  of  the  light,  it 
accomplishes  a  great  step  forward  in  efficiency,  which 
is  about  i|^  watts  per  candle,  as  against  3  for  the 
incandescent  type.  It  also  has  the  further  merit  of 
being  easier  to  build  for  220  volts  than  1 10,  which, 
much  as  it  is  desired,  is  not  yet  true  of  the  arc  or  in- 
candescent types.  It  is  usually  manufactured  to-day 
in  sizes  ranging  from  one  glower,  rated  at  50  c.  p. 
and  consuming  88  watts,  to  6  glowers  producing  300 
c.  p.  and  taking  5.-;o  watts.  The  life  of  the  glowers, 
which  are  very  easily  renewable,  something  after  the 
style  of  the  carbons  in  an  arc  lamp,  varies  consider- 
ably, being  materially  affected  by  voltages  higher  than 
normal,  the  same  as  is  an  incandescent  filament.  In 
Europe  the  apparatus  has  been  developed  for  use  on 
direct  current  circuits  only,  while  on  this  continent  the 
practice  has  been  entirely  opposite,  the  equipment  at 
present  on  the  market  being  adapted  for  nothing  but 
alternating  currents.  The  average  life  appears  to  be 
somewhere  about  800  hours  for  60  cycles,  which  is 
decreased  by  50  per  cent,  for  25  cycles,  and  increased 
approximately  a  corresponding  amount  for  frequencies 
of  125.  In  appearance  the  lamp  is  very  similar  to  a 
small  arc  lamp,  though  equipped  with  a  standard 
Edison  incandescent  base,  and  furnished  with  a  closed 
base  globe,  adopted  for  either  indoor  or  outdoor  use, 
forming  a  very  pleasing  combination. 


BRITISH  COLUMBIA  ELECTRIC  RAILWAY. 

The  report  of  the  directors  of  the  British  Columbia 
Electric  Railway  Company,  submitted  at  the  annual 
meeting  on  January  21st.,  covered  operations  of  fifteen 
months,  from  ist.  April,  1901,  to  30ih.  June,  igo2. 
For  this  period  the  gross  receipts  were  $691,487,  being 
$80,369  in  excess  of  those  for  the  correspondirg  pre- 
vious period.  The  working  expenses  were  $426,760, 
an  increase  of  $52,929,  and  the  net  earnings  were 
$264,727,  an  increase  ot  $27,440. 

The  chairman  recommended  certain  improvements, 
such  as  the  renew  al  of  six  miles  of  track  with  heavier 
metal  on  the  Victoria  division,  increased  rolling  stock, 
and  the  erection  of  rolling  stock  building  yards.  It 
was  stated  that  a  considerable  amount  of  profitable 
freight  business  had  to  be  refused  during  the  past  six 
months. 


Ttie  Electrical  Construction  Company,  of  London,  Ont.,  have 
installed  an  electric  motor  iu  the  printing  office  of  the  Observer, 
Sarnia,  Ont.  It  is  a  500  volt  machine  operating-  at  1,500  revolt), 
(ions  per  (Djnute. 
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MOMENTUM  RAILWAY  BRAKES. 

Since  the  general  introduction  of  electric  transit,  the  need  of  a 
more  efficient  brake  than  the  old  style  hand  brake  has  become 
increasingly  apparent.  Cars  have  increased  in  size  and  weight, 
arger  loads  are  carried,  speeds  have  increased,  and  a  motorman 


Fig.  I. — Cross-Section  of  Momentum  Br.\ke. 

makes  a  far  larger  number  of  stops  per  day  than  did  the  driver 
of  an  old  time  horse  car.  All  this  means  a  greater  demand  on 
the  strength  and  physical  energy  of  the  motorman  under  all 
conditions,  and  it  means,  further,  that  under  some  conditions 
the  hand  brake  is  entirely  incompetent  lo  prevent  disaster. 

Various  devices  have  been  introduced  to  provide  more  ef- 
6cient  braking  power.  Some 
have  increased  the  braking 
leverage,  Dul,  necessarily, 
this  means  loss  of  time  in 
applying  the  brakes. 

Air  brakes  have  had  con- 
siderable vogue.  In  individ- 
ual compressor  air  brake 
systems  each  car  is  equipped 
with  an  electrically  operated 
compressor.  Such  air  brakes 
use  expensively  generated 
and  transmitted  power,  which 
can  often  be  ill  spared  when 
a  car  is  a  long  distance  from 
the  power  house.  Storag-e 
air  brake  systems  mean  the 
maintenance  of  several  com- 
pressor plants  at  different 
stations,  and  the  loss  oi  time 
in  replenishing  the  storage 
tanks  of  cars,  particularly  of 
those  operating  in  sections  on 
which  the  stops  are  frequetn. 

The  principle  of  the  mom- 
entum brake  is  worthy  of  ex- 
planation. By  a  momentum 
brake  is  meant  one  which 
utilizes  the  power  stored  up 
in   the    car's   momentum    to 


apply  the  brakes  for  a  stop.  This  power  has  to  be  dissipated  in 
some  way  before  the  car  can  stop,  and  it  is  evidently  a  most 
rational  proceeding  to  use  part  of  this  power  in  applying  the 
brakes  instead  of  trying  to  dissipate  it  all  in  the  form  of  friction 
between  the  brake  shoes,  the  wheels  and  the  rails. 

The  brake  made  by  the  Momentum  Brake  Company,  Limited, 
34  Victoria  street,  Toronto,  under  the  T.  E.  McCollum  patents, 
is  a  momentum  brake  which  has  proved  successful  in  practice. 
As  will  be  seen  by  referring  to  the  illustrations,  and  particularly 
to  Fig.  I,  the  brake  comprises  a  friction  disk  formed  on  a  sleeve 
secured  to  the  axle,  a  second  friction  disk  sliding  with  a  feather 
key  on  the  sleeve,  and  a  flanged  drum  journaled  on  the  sleeve 
between  the  friction  disks.  On  this  drum  is  wound  the  chain 
connected  to  the  brake  levers.  On  the  disks  are  secured  annular 
friction  surfaces  of  compressed  wood  fibre  which  engage  the 
sides  of  the  drum.  The  flanges  of  the  drum  overlap  the  friction 
disks  and  have  annular  plates  secured  lo  them  to  exclude  dust 
and  form  an  oil  bath  for  the  friction  surfaces. 

On  the  end  of  the  hub  is  secured  a  bevel  sided  collar,  and  the 
hub  of  the  movable  friction  disk  is  similarly  beveled  to  form  with 
the  collar  a  V-shaped  grove,  with  which  the  taper  wheels  shown 
may  be  engaged  to  force  the  friction  disks  and  drum  into  contact. 
The  meihod  of  supporting  and  applying  the  taper  wheels  will  be 
understood  from  the  illustration.  Alteniion  must  be  calleo, 
however,  to  the  coil  compression  spring  arranged  between  the 
taper  wheel  lever  and  the  horizontal  rod  which  is  operated  by 
chain  from  the  ordinary  brake  staff.  This  spring  is  claimed  to 
ensure  the  elastic  application  of  the  brake  in  such  a  manner  as  to 
avoid  jarring  and  skidding. 

With  this  brake  there  is  a  direct  mechanical  connection  from 
the  motorman's  hand  to  the  wheels,  and  he  can  actually  feel 
what  the  latter  are  doing,  so  thai  he  can  always  apply  just  the 
amount  of  force  lo  the  brakes  necessary  to  give  the  best  braking 
effect  without  skidding,  and  in  this  the  spring  aids,  as  it  prevents 
the  actual  hard  and  fast  locking  of  the  wheels. 

In  applying  the  brake  the  manufacturers  claim  that  about  a 
quarter  turn  of  the  brake  staff  suffices  to  bring  the  friction 
surfaces  of  the  brake  into  contact,  after  which  a  third  of  a  revo- 
lution of  the  drum  applies  the  maximum  power  of  the  brake. 
This  makes  the  brake  very  effeclive  in  emergencies.  But,  as  the 
effective  friction  of  the  friction  surfaces  depends  entirely  on  the 
power  applied  by  the  motorman,  the  stops  may  be  made  as  easy 
as  may  be  desired  for  service  purposes. 

In  this  connection  it  is  important  to  note  that  the  friction 
surfaces  of  the  brake  are  set  as  far  from  the  axle  as  possible, 
while  the  winding  surface  of  the  drum  for  the  brake  chain  is  as 
close  as  possible.  This  not  only  increases  the  powsr  of  the 
brake  owing  to  the  great  leverage  of  the  friction  surfaces,  but 
makes  the  brake  steadier  in  action  and  responsive  to  small 
variations  in  the  power  applied  to  it  fay  the  motorman. 


Fig  2.  —  Momentum  [.Brake  Mounteii   on  Spare   Axi-e  of  a  Double-Trick     .-^-Ton'Car. 
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The  brake  complete  weighs  280  pounds.  Its  greatest  dinmeter 
is  10  inches,  and  its  greatest  width  8  inches.  The  width  can, 
however,  be  materially  reduced  to  suit  special  cases.  The 
annular  fibre  friction  surfaces  are  2%  inches  wide  and  present 
236  square  inches  of  friction  surface.  The  taper  wheels  are  of 
steel,  5^  inches  in  diameter.  The  brake  goes  on  the  axle  beside 
the  motor  and  is  easily  fitted  to  any  car. 

One  of  the  most  important  features  of  the  brake  does  not  show 
in  the  cuts,  viz.,    the  device  for  preventing  "back-roll." 

It  has  been  urged  against  momentum  brakes  thai,  if  the  brake 
be  released  and  then  re-applied  while  the  car  is  on  a  grade,  it 
will  not  grip  to  hold  the  car  until  the  chain  has  been  unwound 
from  the  drum  and  then  rewound  the  reverse  way.  This  "back- 
roll  "  might  amount  to  nearly  eight  feet.  In  the  McCollum  brake 
the  connections  between  the  brake  mechanism  and  the  brake 
staff  are  said  to  be  so  arranged  thai  under  the  circumstances 
described  the  motorman,  by  merely  reversing  the  movement  of 
the  brake  staff,  is  enabled  to  catch  the  car  and  hold  it  before 
"  back-roll  "  commences. 

The  brake  has  been  severely  tested  in  actual  service.  The 
Toronto  Railway  Company  have  twenty-three  on  their  cars;  the 
Niagara,  St.  Catharines  and  Toronto  Railway  Company  are  using 
five,  and  the  International  Transit  Company,  of  Sault  Ste  Marie, 
Ont.,  have  equipped  their  entire  system  with  these  brakes. 

One  brake  in  constant  use  for  15  months  in  Toronto  is  claimed 


friction  clutch  cupplings  on  each  wheel  in  order  to  cut  any  wheel 
out  as  required.  There  is  on  each  lay  shaft  an  eleven-foot  wood 
split  p  Uey,  thirty-six  inch  face,  manufactured  by  the  Dodge 
Company,  of  Toronto. 

The  power-house  is  built  over  wheels  and  flume  the  dimensions 
being  thirty-six  by  forty  feet  and  one-storey  high.  The  founda- 
tion for  generator  is  built  on  the  solid  rock  below  flume, 
18  feet  high  10  by  12  feet  at  the  top,  of  concrete.  On  this  found- 
ation has  been  placed  a  300  k.w.  three-phase  generator,  driven 
by  a  thirty-four  inch  double  leather  belt,  and  generating  ten 
thousand  volts,  also  a  14  k.  w.  exciter,  which  is  sufficient  to 
excite  the  generator  and  furnish  direct  current  lights  to  the 
village  of  Andrewsville.  The  generator  and  all  electrical  appar- 
atus was  manufactured  by  the  Canadian  General  Electric  Com- 
pany, of  Peterborough.  In  the  building  is  also  located  high 
potential  switch-boards,  ampere  meters,  volt  meters,  oil  switches 
and  lightning  arresters  placed  on  marble  panels. 

From  Andrewsville  the  power  is  transmitted  to  Kemptville  over 
a  fourteen  mile  transmission  line,  composed  of  three  No.  6  hard 
drawn  bear  copper  wires,  strung  on  poles  from  thirty  to 
thirty-five  feet  in  length,  one  wire  on  top  of  poles  and  the  other 
two  on  cross-arms.  The  wires  are  twenty-one  inches  apart. 
The  insulators  are  ol  the  Knowles  umbrella  type,  sufficient  to 
insulate  for  200,000  volts.  Three  miles  beow  the  power  house  is 
the  village  of  Burritts  Rapids,  which  it  is  intended  to  light. 


Fig.  3. — Doucle-Truck  Four  Motor  Car,  Equipped  with  Momentum  Br.\ke. 


to  have  cost  only  $2.50  for  oil,  repairs  and',maintenance,  and  to 
have  given  entire  satisfaction  to  the  company  and  to  the  men 
handling  it,  and  the  car  has  never  been  in  the  shops  with  flat 
wheels.     The  cost  of  the  brake  is  comparatively  .-.mall. 


ELECTRIC  PLANT  AT  ANDREWSVILLE, 

Andrewsville,  also  known  as  "The  Flats,"  is  a  small  village 
situated  on  the  Rideau  River,  fifteen  miles  east  of  Smith's  Falls 
and  two  and  one-half  miles  below  Merrickville.  At  Andrewsville 
there  are  three  Government  locks,  also  two  Government  dams 
for  keeping  the  water  at  a  level  in  the  canal.  The  Kemptville 
Milling  Company  also  own  a  dam  about  one-quarter  of  a  mile 
below  the  Government  dams,  which  has  been  brought  into 
service  to  furnish  power  for  an  plectric  plant  which  they  have 
just  installed.  There  is  a  ten-foot  head  of  water  operating  two 
seventy-four  inch  latest  improved  Leffel  Wheels  manufactured  by 
Madison  Williams,  of  Port  Perry.  These  wheels  are  set  in  a 
concrete  flume  20x40  feet.  The  concrete  walls  are  four  inches 
thick,  sixteen  feet  high  and  built  on  solid  rock  bottom. 

A  space  under  the  wheels  has  been  blasted  to  the  depth  of  10 
feet  by  18  by  36  feet,  with  an  incline  for  ihe  tail-water  to  leave 
the  wheels.  In  order  to  be  able  at  any  time  to  rai-e  the  dam  to 
secure  more  head,  there  have  been  placed  on  the  water-wheels 
two  upright  shafts  eighteen  feet  long  made  of  six  inch  steel. 
Situated  on  each  upright  shaft  is  a  six  foot  crown  wheel.  There 
is  also  a  lay  shaft  thirty-six    feet    long,    of  five    inch    steel,  with 


The  pole  line  follows  the  main  road,  crossing  the  Rideau  river 
and  canal  at  Burrilts  Rapids.  Ow  the  same  pole  line  there  is  a 
metallic  telephone  service  of  two  wires,  transposed  every  f.ve 
poles,  for  the  company's  use. 

At  Kemptville  there  is  a  brick  sub-station  for  the  step-down 
transformers  which  reduce  'he  voltage  from  10,000  to  2,300, 
also  high  potential  switch-board,  switches  and  lightning  arresters 
and  all  other  necessary  apparatus.  The  sub-station  is  siluated 
100  feet  from  where  the  company  have  a  one  hundred  barrel  flour 
mill  and  seventy-five  barrel  oatmeal  mill,  where  there  have 
been  installed  two  200  horse  power  boilers  and  two  corliss 
engines  of  125  n.p.  and  100  h.p.,  also  1,500  alternating  current 
dynamo,  which  furnishes  the  village  of  Kemptville  with  lights, 
running  on  2,000  volt  primary  and  110  volt  secondary.  The 
streets  are  lighted  with  forty  32  candle  power  series  lamps,  besides 
thee  ommercial  lighting.  This  latter  machine  is  also  of  the  Can- 
adian General  type  and  was  installed  about  four  years  ago. 

The  company  intends  leaving  their  steam  plant  in  tact  for  an 
auxiliary  plant.  They  are  also  installing  in  the  dynamo  room  a 
100  h.  p.  induction  motor  of  2,300  volts  to  run  the  flour  and 
oatmeal  mill  from  the  power  plant  at  Andrewsville. 

Several  factories  of  Kemptville  are  anxious  to  obtain  power 
and  there  promises  to  be  a  demand  for  all  the  available  current. 
The  chief  electrician  is  Mr.  John  Maxwell,  and  associated  with 
him  are  Mr.  Rolf,  of  Ottawa,  and  Mr.  James  O.  Hyndman.  The 
plant  is  about  to  be  put  into  operation. 
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AN   ANALYSIS   OF   THE   COMMERCIAL  VALUE   OF   A  power,  is  not  so  seriously  affected  thereby.     The  result,  however, 

WATER-POWER.*  of  these  large  figures  for  steam-power  is   to    increase    the   value 

of  the  water-power.     The  items  comprising  the  tables  are   all    so 

By  a.  F.  Naole.  ^^jI  known  to  engineers  that   it  is  needless    for  me    to  comment 

The  writer  recently  testified  in  court  as  to  the  value  ot    water-  ^^^^  ^^^^       ^^^  .^    .^    ^^    ^^^1^    ^^    purpose    to   establish    the 

power  per  horse-power  per  annum  in  a  manner   that   may    be  of  ^^^.^^^^^.y  ^f  these  particular  ilems,  or    their    results,    as   it    is    lo 

interest  to  our  membership.     The  subject-matter   has   been   dis-  g^j^^,,;^^  ^  principle,  or  method,    of  calculating   the    value   of  a 

cussed  heretofore  in  our  society,  but  I  am  not  aware  that  precise-  ^^^^^.po^er  for  power  purposes,  and  thereby  take   the    problem 

ly  the  same  analysis  has    been    given    before.       The   problem    is  ^^^j  ^f  j,,g  j^^ain  of  prejudiced  guesswork. 

quite  a  familiar  one  to  New  England  engineers,    .^he  rrver   flow  ^^^^^^^  ^  .^  ^^^^^^  ^  ,elf-evident  proposition.     No  mill  owner 

is  assured  to  certain  abutting  parties    by    old   ^^g-'^"-  Z^^"'^'  ,,  ,  ^uyer  of  power  will  pay  more  for  water-power  than    he    can 

and  is  usually  used  for  power  purposes.     Any  town  or  ciiytakmg  '    ,                                    ,        .          uu. 

ana  is  usually  I                .    ,.   ,_,    r      j                ■             ^  h„  r»r),ir-int.  instal   and  operate  a  steam  plant  for.      He  would  net    even    give 

water  from  this  stream  IS  liable  for  damages  incurred  by  reducing  ,          .         ,_                ri      u   j        .                         i        i,.>    ,..„  m 

o                         as  much  as  that,  because  if  he  had  waler-power  only,    he    would 

the  available  power  of  said    stream    of  water.      I  he   amount    of  ....,,,,■            j     .1               i- 

tne  avauHuie  t^u                                       ,.       .„                      .•      .  ,„^  have  10  install  a  boiler  plant  for  heating  and  other  auxiliary  uses; 

DOwer  existing   n  the  stream  at   each    mill,    expressed  in    horse-  ,       ,      ,                     ,          ,_           ,j             ,     u-        ir      -.i     ,u- 

power  exisi     g                                                    .,    ,                 ^-   ^  t^A     h,.  whie  if  he  had  a  steam  plant,  he  could    supply   himself    with    this 

DOwer  oer  second,  as  we    as  the  amount  taken,  or   diverted,    by  ■     ,              „          .        tr 

power  per  secu      ,                            .■     ,            1,       ■      .    „.„hi»m    fnr  add  tional  steam  at    a    comparatively    small   cost.       For    present 

the  city,    and    affecting    the    particular    mills,    is    a  problem    lor  ,     .     „          ,      .  .u-    r     . 

•''                           ,.   ,    ,  J         .1               u  .  .1          1   ..   ,«■  .1,..  purposes,  however,  I  shall  neglect  this  fact, 

hydraulic  engineers  which  1  do  not  take  up  ;  but  the  value  of  the  F     P         ' 

water  power  at  each  mill  is  a  problem  which  I  have  attempted  to  Theorem  2  is  not  quite  so  obvious.     Very  few  water-powers  are 

solve      I  have  formulated  my  studies  under  three  theorems,  which  of  sufilcient  power  to  supply  the  large  mills  they  drive  with  ample 

I  believe  express  the  true  principles  under  which  the  problem  can  power  every  day  in  the  year.     At  times  there  is  an   excess,    and 

be  solved,  with  as  much  certainty   as    the  cost  of  a  sieam-power.  at  other  times  it  is  quite  insufficient.     It  is   at    this    point    that    a 

Theorem   i.   The  value  of  water-power,  when  of  ample  capacity  clear  understanding    must    be   had    of  the    relation   of   the    mill 

or  a  specific  purpose,  does  not  exceed  the  cost  of   what   a    com-  owner  to  the  water-power  owner.     It  is  not  the   business   of  the 

peting  power,  steam  or  gas  engine,  can  be  installed  and  operated  mill  owner  to  meddle  with  the  problem  of  this  varying  and    insuf- 

for  at  the  same  locality.  ficient    water  supply.     That    difficulty   belongs    entirely   to   the 

Theorem  2.  When  a  water-power  is  insufficient  for  a  specific  water-power  owner.  In  order  10  make  the  water-power  corn- 
purpose,  due  to  the  varying  flow  at  diff-erent  seasons  of  the  year,  mercially  available,  in  order  to  give  it  any  value  at  all  to  the 
and  iis'umited  amount,  then  its  value  is  reduced  from  that  purchaser  of  power,  in  order  to  give  it  what  it  has  be^n  pleased 
established  by  Theorem  1,  by  the  cost  of  installing  and  operating  to  call  "a  market  value,"  'a  commercial  value,"  he  must  supple- 
a  steam  plant  to  make  good  this  insufficiency.  ment    the     fluctuating   water-power   with      steam-power.       The 

Table  I.— Annual  Cost  of  Steam-Power  per  Indicated  Horse-Power.— Compound  Condensing  Engine. 

Horse  Power                                                                       4°°  5°°  ^^°  7°°  ^°°  ^°°  ''°'^°  ''^°°  ''^°° 

Cost  of  plant  per  I  H.'P $64.00  $60.00  $S7-So  $56.00  $555"  $55-oo  *S4-6o  $54.00  $53.00 

Annual  interest,  etc.,  at  10  p.c.  per  I.  H.P 6.40  6.00  5-75  5-6o  5-S5  5-5"  5-46  5-40  S-3o 

Cost  of  banking  (no  heating),  repairs,  supplies,  engineer, 

etc.,  perl    H.P 7-3o  7-6o  7-75  7-8o  7-95  7-7o  7-55  7-50  7-50 

Annual  (•!,o6o  hrs.)  cost  of  coal  at  $4.50  per  long  ton  per 

J    HP                                                          12.30  11.40  10.50  9.85  9.50  9.30  9.25  9.25  9.20 

TotarannuarcosVperV.H.P 26.00  25.00  24.00  23.25  23.00  22.50  22.26  22.15  22.00 

Table  II.— Annual  Cost  of  Steam-Power  per  Indicated  Horse-Power.  —"Simple  Condensing  Engine. 

Horse- Power                                                                       jO  75  100  150  200  250  300  400  500 

Cost  of  plant  per  I  H.P      $90.00  $75.00  $65.00  $57.00  $51.00  $47.00  $45.00  $4300  $42.00 

Annualinterest,  etc.,al  lop.c.  perl.H.P 900  7-50  6.50  5.70  5>o  4-7o  4-5°  4- 30  420 

Cost  of  banking  (no  heating),  repairs,  supplies,  engineer,  b  -.,,,„,  a.  ,  «„ 

etc.,  per  I.  H.  P 9-<^°  ^-5°  ^-^^  ^-3°  ^■^°  °-J°  7-9°  7-85  7»o 

Annual  (1, 060  hrs.)  cost  of  coal  at  $4.50  per  long   ton  per 

J    pj    p                                             25.00  22.00  20.00  17.00  '5-30  '500  14.60  1.V05  13-00 

Total"  annual  cost  per  I.'  H.'  P.' .'.'.'.'.'.'.'.  ...V. 4300  38.00  34.70  31.00  29.00  28.00  2700  26.00  25.00 

Theorem  3.  The  damages  to  be  paid  annually,  or  capitalized  maximum  possible  price  obtained  for  the  combined  steam  and 
at— percent,  if  made  in  one  payment,  for  a  given  amount  of  water-power  has  been  fixed  by  ihe  cost  of  a  single  steam  plant, 
diverted  water-power  is  the  value  of  the  water-power  as  found  Hence  the  less  the  steam-power  costs  him  the  more  he  will  get 
by  Theorem  2,  plus  the  depreciation  in  the  value  of  the  remaining  for  his  water-power.  This  will  be  more  fully  illustrated  by  de- 
water-power.  '  '3''ed  calculations  heieafter. 

The  cost  of  power  is  an  element  in  all  productive  industries.  Theorem  3.  This  theorem  is  perhaps  more  theoretical  than  prac- 
and  whether  it  be  a  large  or  small  element,  the  mill  (we  will  call  tical,  for  in  few  cases  is  the  quantity  of  water  diverted  from  a 
it)  demands  a  certain  amount  of  power,  the  cost  df  which,  if  a  stream  sufficiently  large  to  affect  perceptibly  the  quantity  re- 
steam  plant,  can  be  calculated  quite  closely,  probably  within  10  maining.  It  is,  however,  a  fact  that  repeated  diversions  con- 
per  cent.  It  is  the  interest  of  the  mill  owner  to  obtain  his  power  stantly  diminish  the  value  of  the  remaining  power;  and  it  is  proper 
at  the  least  possible  cost  to  himself,  and  he  stands  in  the  position  that  this  depreciation  of  the  remaining  power  should  be  paid  for 
of  a  buyer  of  power  before  the  power-producing  public.  Two  at  each  diverMon.  This  would  seem  10  be  a  principle  of  equily, 
sellers  may  offer  him  power— a  steam-power  producer,  or  a  and  I  have  investigaled  the  applicaiion  to  a  parlicnlar  case  upon 
water-power  producer.      Because  the  mill  owner  in  New  England  a  rather    extravagant  hypothesis. 

is  generally  also  a    water-power    owner,    does   not    change   the  To  illustrate  the    practical   application    of   the   theorems   here 

relation  of  the  power  consumer  to  the  power    producer,    a    buyer  advanced,  one  mill  and  its  power  diagram  has  been  selected  from 

and  a  seller,  and  for  a  clear  understanding  of  this   complex   pro-  the  testimony  in    the   suit.     The    river  flow   in   horse-power   per 

blem,  it  is  absolutely  necessary  to  separate  the  two   parties   in  minute  for  every  monih  in  the  year  is  established  at    the    mill    by 

any  analysis  that  may  be  applied  to  the  problem  under   consider-  hydraulic  engineers  employed  in  the  suit .      The    amount    of  the 

jJQj,  diverted  power  at  the  mill  is  also  given  by  said  engineers,   but  is 

The  annual  cost  of  steam-power   per   hor.se   power,    including  too  small   to  appear    in    the  diagram.    Fig.     1.     The    amount  of 

every  item  except  land,   can    be   calculated   by   an    experienced  power  required  to  operate  the  mill,  and  the    wheel   capacity,    are 

engineer  for  any   particular   locality    with   reasonable   accuracy.  given  by  the  mill  owner.      Referring  to  Fig.  1,  the  power   of  the 

In  Tables  I.  and  II.  I  have  given  my  estimates   of  engine   plants  river  flow  is  seen  to  vary  greatly.     This  mill  requires  an  average 

ranging  from  50  horse-power  lo  500  horse-power,  single-condens-  of  900  horse-power  per  annum.     The  waler  wheel  is  of  only    743 

i;iK  engines;  and   from    400  horse-power    to    1,500    horse-power  horse   power,    and   the    mean  annual    water-power  is   690  horse- 

coiupound-condensing    engines    located    along    the     Blackstone  power,  requiring  a  steam-power   of  210  horse -power   to   give  the 

River,  New  England.     These  estimates  are  generally  Urge,   but  900    horse-power   to  the  mill.     The  low  stage  of  the  river  is  such 

as  the  items  appear  both  in  the  minuend  and    subtrahend   of   the  that  a  370  horse-power  sleam  plant  will  be  required  at  times, 

calculation,  the  remainder,  resulting  in  the    value   ot    the   water-  maximum  efficiency  of  A  water-power  plant. 

"     ^'  7  Referring   again  to   Fig.     1,  it    is  quite    evident    that    a    large 

•Slight  y  Condensed  bv  the  Engineering  Record  from  a  paper  read  ,j  ,         \  j       .  ,  , 

before  the  American  Society  of  Mefhanical  EuffinMrs.  wheel-power  would  have  been  conductive  to  a   greater  value   of 
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the  water-power.  For  the  purpose  of  ascertaining  the  greatest 
valueof  a  water-power  by  the  rules  laid  down  in  this  paper,  let 
us  assume  Ihat  the  minimum  flow  is  as  shown  in  the  figure.  In 
that  case  water  of  530  horse-power  would  be  supplied  every  day 
in  the  year,  and  if  it  could  be  brought  about  that  a  mill  required 
just  that  amount  of  power,  the  watei-power  would  be    worth   $25 

Table  III. — Walley  Falls  Company. 

Required  mill-power 900   H.-P. 

Average  waler-power 690        " 

Average  steam-power 210       " 

Maximum  steam-power 3-0        " 

Time  engine  runs    12 

Full  annual  cost  of  900  H.-P.C.C.  plant  at  $22.00 

Annual  Interest,  etc.,  370  H.-P.S.C.  at  $4.40 $1,628 

Annual  supplies,  etc.,  370  H.-P.S.C.  at  $7.85 2,904 

Annual  coal,  210  H.-P.S.C.   at  $14.00 2,940 

Total  cost  of  210  H.-P.  steam $7>472 

Cost  per  H.-P 3S-6o 

Value  of  6qo  H.-P.  water $12,778 

Value  of  I  H.-P.  water $18.52 

per  horse-power  (see  Table  I.)  and  the  water  owner  would  re- 
ceive a  revenue  of  $13,250  per  annum.     On  the  other  hand,  if  the 
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mill  still  requires  900  horse-power,  and  only  1^30  horse-power 
wheel-power  were  available,  then  the  calculation  would  stand  as 
in  Table   I\'. 

Table  IV. 

Required  mill-power 900  H.-P. 

Average  water-power 530       " 

Average  steam-power  and  maximum 370       " 

Full  annual  cost  of 900  H.-P.C.C.  plant  at   $22.50  $20,250 

Annual  interest,  etc.,  H.-P.S.C.  at   $4.40 $1,628 

Annual  supplies,  etc.,  370  H.-P.S.C.  at  $7.85 2,904 

Annual  coal,  370  H.-P.S.C.  at  $14.00 S,'8o 

Total  cost  of  370  H.-P.  steam $9,612       9,612 

Cost  per  H.-P 26.00 

Value  of  530  H.-P.  water 10,538 

Value  of  I  H.-P.   water $19.88 

Now  let  us  go  a  step  further,  and  under   the    same    conditions 
and  requirements    put    in    a    900-horse-power-wheel.     Then    the 
calculations  will  stand  as  in  Table  V. 
Table  \ . 

Required  mill-power 900    H.-P. 

Average  water-power 764       *' 

Average  stea.n-power 136       " 

Maximum   steam  power 370       " 

Time  engine  runs 7/i  months 

Full  annual  cost  of  900  H.-P.C.C.  plant  at  $22.50 $20,250 

Annual  interest,  etc.,  370  H  -P.S.C.  at  $4.40 $1,628 

■jYi  mos'f  supplies,  etc.,  370  H  -P.S.C.  at  $7.85..    1,815 

Annual  coal,  136  H.-P.S.C.  at  $14.00 ',904 

Total  cost  of  136  H.-P.   steam $5>347       5-347 

Cost  per  ri.-P 39-32 

Value  of  764  H.-P.  water 14,903 

Value  of  I  H.-P. water ■9-54 


Hence,  we  see  that  a  mill  requiring  qoo  horse-power  with  a 
river  flow  as  indicated  by  Fig.  i,  can  be  supplied  with  power  by 
water-power  owner  in  one  of  two  extreme  ways.  If  he  puts  in 
only  530  hoise-power  wheels  running  every  day  in  the  year  at 
this  power,  he  will  receive  $10,538  net  for  his  water,  but  he 
must  spend  $9,612  for  steam-power  in  order  to  obtain  this  amount 
for  his  water.  If,  on  the  other  hand,  he  would  put  in  a  900- 
horse-power  wheel  and  spend  $5,347  for  steam,  albeit  it  costs  at 
the  rate  of  nearly  $40  per  horse-power,  he  will  receive  nearly 
$15,000  per  annum,  or  $19.54  per  horse-power. 

Monthly  versus  Annual  Averages. -r-There  is  some  ques- 
tion as  to  the  accuracy  of  determining  the  average  annual  value 
of  the  water-power  by  the  annual  average,  or  calculating  it  sep- 
arately for  each  month  in  the  year.  I  have  made  an  estimate  of 
said  values  as  applied  to  Fig.  1,  by  monthly  estimates,  and  com- 
pared it  with  the  annual  average  which  has  been  used  throughout 
these  calculations.  I  have  also  introduced  a  corrected  value  of 
coal  due  to  underloading  of  the  engine,  and  embodied  the  result 
in  Table  VI. 

Table  VI . 

Power  required  at  mill goo        H.-P. 

Cost  of  steam  H.-P.  per  annum $22.50 

Cost  of  coal  per  H.-P.  per  annum 9-30 

Cost  of  steam  Cost  of  coal     Cost  of  steam  Valueof 

Monthly           per  per  H.-P.                per  Water  per 

H.  P.            H.-P.  corrected  for         H.-P.  H.-P.  based 

uncorrected.  underload.        corrected,  upon  Col. 4. 

160               $42.32  $17.50               $45.82  $17.47 

160                  42.32  17.50                 45.82  17.47 

160                  42.32  17.50                 45.82  17.47 

160                  42.32  I7.50                 45.82  17.47 

160                  42.32  17-50                 45.82  17.47 

220                  34-6o  16.00                 36.62  >7-94 

350                  27.00  14. CO                 27.00  19-67 

ii°                  27.72  14.00                 27.73  19-47 

300                   29.11  14.50                 29.61  i8-95 

240                   32.89  15.50                 34.38  18.18 

160                  42.32  17.50                 45.S2  17.47 

160                  42.32  17.50                 45.82  17.47 

210                    37.30  16.38                  39.67  *i8.04 

210                    35.60  14.00                   tiK.52 

'Annual  average  by  monthly  estimate.  tAnnual  average  by 
yearly  estimate. 

Column  I,  Table  VI,  is  the  average  monthly  steam-power, 
column  2  is  the  cost  of  this  steam-power  as  found  by  preceeding 
methods,  column  3  is  the  corrected  cost  of  coal  per  annum  for 
an  underloaded  engine,  column  4  is  the  annual  cost  of  steam- 
power  based  upon  coal  value  in  column  3,  and  column  5  is  the 
final  value  of  water-power  based  upon  sleam  cost  in  column  4. 

It  will  be  seen  that  while  the  cost  of  steam-power  (210  horse- 
power) based  upon  a  yearly  average  is  $35  60  per  horse-power, 
it  is  increased  to  $37.30  per  horse-power  if  made  upon  a  monthly 
basis;  and  if  also  corrected  for  coal,  becomes  $39.67  per  horse- 
power; and  the  value  of  waler-power  is  reduced  from  $18.52  to 
$18.04,  which  is  less  than  one  would  have  supposed  it  to  have 
been,  and  yet  it  is  the  correct  way  to  pursue. 

Successive  Diversions. — The  amount  of  water  diverted  is 
usually  very  small  in  proportion  to  the  total  quantity  in  the  river. 
To  illustrate  in  detail  the  manner  of  calculating  the  value  of  the 
water-power  per  horse-power  per  annum  when  large  quantities 
of  water  are  taken  at  several  intervals  instead  of  all  at  one  time, 
I  have  applied  the  calculation  to  a  water  privilege  substantially 
like  that  of  the  Valley  Falls  Company,  Fig.  i,  where,  say,  100 
horse-power  is  taken  at  each  interval,  until  it  is'  all  taken.  Tne 
results  are  given  in  Table  VII. 

Table  VII. — First  Case,  Original  Condition. 

Required  mill-power goo  H.  P. 

Average  water-power 700     " 

Average  steam-power 200     " 

Maximum  steam-power 400      ** 

Time  engine  runs 12  mos.  always 

Full  annual  cost  of  900  H.-P.  C.C.  at  $22.50 $20,250 

Annual  interest,  etc.,  400  H.-P.C.C.  at  $6.40. . .   $2,560 
Annual  supplies,  etc.,  400  H.-P.C.C.  at  $7.30. .  . .    2,920 

.\nnn»l  coal,  200  H.-P.C.C.  at  $12.30 2,460 

Total  cost  of  200  H.-P.   steam 7, 940        7,940 

Cost  per  H.-P 39- 70 

Value  of  700  H.-P.    water 12,310 

Value  of  I  H.-P.  water 17.60 

Second  C.\se. 

Required  mill-power goo  H.  P. 

Average  water-power boo     " 

Average  steam-power 300-    " 

Maximum  steam-power 500     " 
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Full  annual  cost  of  900  H.-P.  as  before   $20,250 

Annual  interest,  etc.,  500  H.-P.  C.C.  ai  $6.00  ..  $3,000 
Annual  supplies,  etc.,  500  H.-P.  C.C.  ai  $7  60  .  .  3,800 
Annual  coal,  300  H.-P.  C.C.  at  $1 1.40 3.420 

Total  cost  of  300  H-P.  steam 10,220     10,220 

Cost  per  H.-P .1407 

Value  of  600  H.-P.  water 10,030 

Value  of  H.-P.  water 16.72 

Third  Case. 

Requiied  mill-powet 900  H.-P. 

Average  water-power 500 

Average  steam-power 400 

Maximum  steam-power 600 

Full  annual  cost  of  900  H.-P.  as  before $20,250 

Annual  interest,  etc.,  600  H.-P.  C.C  at  $5  75  ..$  3,450 
.Vnnual  supplies,  etc  ,  600  H.-P  C.C.  at  $7.75  •  4.650 
Annual  coal,  400  H.-P.  C.C.  at  $10.50 4,200 

Total  cost  of  400  H.-P.  steam 12,300     12,300 

Cost  per  H.-P 30-75 

Value  of  500  H.-P.   water 7.950 

Value  of  1  H.-P.  water 15Q0 

A  summary  of  cost  of  steam-power  and  value    of   water-power 
at  seven  successive  divisions,  the  required   mill-power    remaining 
at  900  horse-power,  is  given  in  Table  VHI. 
Table  VHI. 
Cost  of  Steam-power.  Value  of  Water-power. 

Per  H.-P.         Total  .    Per  H.-P.       Total 

Amount,    annual.  cost.     Amount,    annual.         value. 

12  3456 

200  H.-P.        $39.70  $7,940     700  H.-P.     $17.60         $12,310 

-100      "  34.07  10,220      600      "  16.72  10,030 

400      "  30-75  12.300      500       "  15.90  7,950 

500      "  2S.61  14,305      400      "  14.86  5,945 

600      "  27.50  16,500      300       "  12.50  3.750 

700       "  26.27  '8,390      200      "  9.30  1,860 

800       "  24.10  19,320       100       "  9.30  Q30 

goo         "  22.50  20,250  O         "  ....  .... 

In  addition  lo  the  value  of  the  diverted  water-power,  there'  is 
also  a  depreciated  value  to  the  remaining  water-power.  This  is 
easily  found  by  finding  the  value  ol  the  water-power  before  and 
after  diversions,  and  the  difference  between  the  two,  multiplied 
by  the  amount  remaining,  is  the  amount  to  be  paid  for  deprecia- 
tion. Table  IX  gives  these  amounts,  as  well  as  the  direct  dam- 
ages for  loo-horse  power  diverted  at  seven  intervals. 


It  is  sometimes  admitted  by  engineers  on  the  other  side  that  my 
analysis  for  ascertaining  the  value  of  water-power  may  be  correct, 
but  that  diverted  water  power  must  be  paid  for  at  what  it  costs  to 
take  its  place.  Thus  the  value  of  the  water-power  is  $18.52,  but 
the  cost  ot  its  auxiliary  steam-power  is  $35.60  per  horse-power, 
and  they  would  thus  maintain  that  that  should  be  the  amount  to 
be  paid  for  diverted  power.  This  seems  very  plausible,  and  it 
js  a  fallacy  not  easily  seen  through  by  engineers,  attorneys  or 
courts;  but  it  is  all  a  fallacy  nevertheless.  It  is  a  fallacy  in  the 
first  place,  because  if  the  theory  were  correct,  it  would  lead  to 
absurd  conclusions.  Thus,  if  the  entire  water-power  of  690 
horse-power  were  taken  and  paid  for  at  the  rate  of  the  cost  of  its 
auxiliary  steam-power,  namely,  $35.60,  the  damages  would  be 
$24,564,  which  exceeds  the  cost  of  an  entire  900-horse-power 
steam  plant. 

It  is  fallacious,  in  the  second  place,  because  it  makes  the 
damages  to  an  imperfect  or  insufficient  water-power  greater  than 
is  conceded  to  be  the  value  of  a  perfect  or  complete  one  !  that 
is,  it  is  claimed  that  $35.60  per  horse-power  should  be  paid  for 
a  defective  water-power  when  $22.50  per  horse-power  will  pay 
for  a  perfect  power. 

It  were  perhaps  better  for  a  clearer  understanding  of  this 
problem  if  the  cost  of  furnishing  the  auxiliary  steam-power 
were  not  reduced  to  its  equivalent  cost  per  horse-power  at  all, 
and  simply  to  say  that  it  costs  the  water-power  owner  so  much 
money  to  supply  the  natural  defects  of  his  water-power,  which 
expense  he  mustto  go  in  order  to  find  a  market  for  his  water- 
power.  The  question  of  cost  of  steam-power  is  only  entered 
into  in  order  to  ascertain  the  true  value  of  the  water-power,  and 
it  is  the  interest  of  the  water-power  owner  to  make  it  as  little  as 
possible.  As  a  matter  ot  fact,  for  the  small  diverted  power,  it 
costs  him  only  the  price  of  coal,  say  $14  per  horse-power  per 
annum,  while  he  is  paid,  under  this  analysis,  $18.52  per  horse- 
power. It  is  held,  however,  that  if  he  is  paid  only  for  the  coal 
consumed,  he  is  paid  nothing  for  his  plant,  etc.,  and  that  the  de- 
fendant has  no  right  to  use  that  plant. 

The  maintenance  of  this  auxiliary  steam  plant  is  a  necessity 
and  a  burden  entirely  upon    the   shoulders   of    the   water,  power 


Table  IX. — Annual  Cost  of  100  H.-P.  Diverted  Successively,  and  Depreciation  of  Remaining  Power  for  Seven   Periods.       Required 
Mill-power  always  900   H.-P.     Cost  thereof  at  $22.50  =  $20,250  per  Annum. 


Amount 

of 

Value  of 

Cost  of 

Water- 

power 

Amount 

of 

Total  Cols. 

Cumulative 

water-power. 

water  per  H.-P. 

Difference. 

100  H.-P. 

remair 

ung. 

Depreciation. 

4  and  6. 

Amount. 

I 
700  H.-P, 

$17.60 

3 
0.88 

4 
$1,760 

600  H. 

-P. 

6 

$528 

7 

$2,288 

8 
$2  288 

600     " 
500     " 
400     '■ 
300     " 

16.72 
15-90 
14.86 
12.50 

0.82 
1.04 
2.36 
3.20 

1,672 
1.590 
1,486 
1.250 

500     " 
400     " 
300     ' 
200     " 

410 
416 
708 
640 

2,082 
2,006 
2,194 
1,890 

4.370 
6,376 
8.570 
10,460 

200     " 

9-30 

0. 

930 

100     ' 

930 

11.390 

100     " 

9-30 

930 

930 

12,320 

Total... 

$9,618 

$2,702 

$12,320 

The  accounts  of  the  water-power  owner  will,  therefore,  stand 
as  in  Table  X. 

Table  X. 

Receives  annually  from  the  mill  owner  for  900  H.-P. .  . .  $20,250 
Before  any  water  is  taken,  expends  annually  for    steam- 
power  (Table  VIII.  Column  3) 7.940 

Leaving  a  net  income  of $12,310 

1st — When  100  H.-P.  are  taken  at  $17.60  plus  deprecia- 
tion, receives  from  mill  owner $20,250 

100  H.-P.  — From  city,  (Table  IX,  Column  8) 22,288 

A  total  income  of $22,538 

Expends  for  steam-power  (Table  VIII,  Column  3) 10,220 

Net  income $12,318 

2nd — Second    diversion     at    $16.70    plus    depreciation, 

receives  from  mill  owner $20,250 

100  H.-P.— From  city  ($2.288-i-$2,o82) 4,370 

A  total  income  of $24,620 

Expends  for  steam  (Table  X'lII,  Column  3) 12.300 

Net  income  of $12,320 

3rd — From  mill  owner 20,250 

From  city 6,376 

100  H.-P.  — Total  income  of   $26,626 

Cost  of  steam  as  above 14.305 

Net  income $12,321 

It  will  be  seen  that  the  analysis  proves  itself  correct  in  every 
instance.  The  water-power  owner,  whose  income  was  $12,320 
per  annum  before  any  diversion  of  water  took  place,  always 
receives  the  same  figure,  whether  much  or  little,  or  all  be  taken 
at  intervals  or  all  at  one  time. 


owner,  in  order  to  make  his  water-power  worth  its  maximum  to 
himself,  and  that  maximum  value  ot  water-power  the  defendant 
is  willing  to  pay. 

Two  cases  are  at  work  which  make  this  auxiliary  steam-power 
disproportionately  expensive  :  First,  the  natural  fluctuation  of 
the  river  flow  ;  and  second,  its  insufficiency  for  the  uses  of  the 
mill.  Neither  of  these  causes  are  the  fault  of  the  defendant, 
except  in  the  latter  case,  by  the  amount  of  diversion.  It  is  not 
the  fault  of  the  defendant  ihat  the  auxiliary  power  costs  what  it 
does,  and  he  should  therefore,  not  be  made  to  pay  for  it.  When 
he  has  paid  the  market  or  commercial  value  of  the  water-power 
plus  the  damage  inflicted  upon  the  balance  of  remaining  power, 
he  has  met  the  requirements  of  equity. 

Theorem  3  expresses  the  true  basis  upon  which  the  damages 
should  be  paid.  Under  the  analysis  here  laid  down  the  water- 
power  owner  is  not  injured  one  dollar  whether  much  or  little 
water  be  taken,  for  he  is  assured  precisely  the  same  annual  in- 
come he  received  before  the  city  trespassed  upon  his  rig!  ts  as 
after.  In  the  suit  referred  to,  however,  the  amount  of  power 
diverted  is  so  small  compared  with  the  river  flow  or  total  mill 
power  that  I  neglected  to  compute  this  item. 


A  committee  of  the  city  council  of  Sherbrooke,  Que.,  has  been 
appointed  to  interview  the  Sherbrooke  Water  &  Power  Company 
relative  to  the  purchase  of  their  plant. 
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POWER  PROJECT  IN  MEXICO. 

Canadian  capitalists  have  just  organized  the  Mexi- 
can Light  &  Power  Company,  for  the  purpose  of  es- 
tablishing an  extensive  electric  plant  about  eighty 
miles  from  the  city  of  Mexico.  Those  interested  in  the 
project  include  Messrs.  B.  F.  Pearson,  of  Halifax, Hon. 
George  A.  Cox,  William  Mackenzie  and  E.  R.  Wood, 
of  Toronto,  and  James  Ross,  of  Montreal. 

The  company  is  incorporated  under  the  laws  of 
Canada  and  has  an  authorized  capital  stock  of 
$12,000,000.  It  is  understood  that  Mr.  James  Ross 
has  the  largest  interest  in  the  concern  and  that  he  and 
his  associates  will  do  about  two-thirds  of  the  under- 
writing. The  construction  of  the  plant  will  require 
about  two  years  and  the  quantity  of  power  generated 
will  be  about  40,000  h.  p. 


THE  SHAWINIGAN  TRANSMISSION  PLANT. 

On  Saturday,  February  7th,  the  Shawinigan  Water 
&  Power  Company  successfully  started  their  power 
transmission  plant  between  Shawinigan  Falls  and 
Montreal.  The  transmission  line,  which  is  of  alumi- 
num cable,  is  a  fraction  of  over  eighty-four  miles  in 
length.  The  transmission  is  at  50,000  volts  30  cycles. 
The  line  has  a  maximum  capacity  of  8,000  horse-power. 
The  apparatus  at  present  installed  is  capable  of  deliver- 
ing 2,500  horse-power,  and  additional  apparatus  is  be- 
ing put  in  as  rapidly  as  possible  for  2,500  horse-power 
more.  The  step-up  and  step-down  transformers  and 
switchboard  apparatus  were  furnished  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  and  the 
synchronous  frequency  chargers  for  changing  from  30 
to  60  cycles  by  the  Bullock  Electric  Company.  This 
apparatus  was  all  set  up  ready  for  operation  seven 
rnonths  from  the  date  of  the  order  for  it.  The  50,000 
volt  line  insulators  were  furnished  by  the  R.  Thomas  & 
Sons  Company,  of  East  Liverpool.  The  aluminum 
cable  was  supplied  by  the  Pittsburg  Reduction  Com- 
pany. 

The  station  buildings  for  the  transmission  were  de- 
signed by  Mr.  Wallace  C.  Johnson,  chief  engineer  of 
the  Shawinigan  Water  &  Power  Company,  who  also 
had  in  charge  the  carrying  out  of  the  construction 
work.  The  transmission  was  laid  out  and  the  con- 
struction directed  by  Mr.  Ralph  D.  Mershon,  consult, 
ing  engineer  for  the  Shawinigan  Company. 


MIDLAND  ELECTRIC  LIGHT  ARBITRATION. 

The  arbitrators  appointed  to  value  the  plant  of  .the 
Midland  Electric  Light  Company  have  given  their 
award.  The  town  offered  $8,000  for  the  plant,  while 
the  company  asked  $18,000.  The  valuation  fixed  by 
the  award  is  $9,630.  The  result  of  this  arbitration  is 
most  unsatisfactory  co  the  owners  of  the  plant,  as  it 
was  believed  that  the  award  would  not  be  less  than 
$16,000.  The  circumstances  of  the  case  are  of  interest. 
Mr.  James  Playfair,  the  owner  of  the  plant,  was  some 
years  ago  requested  to  install  the  plant  to  accommodate 
the  Council,  and  after  risking  his  money  and  bringing 
the  plant  to  the  point  where  it  had  become  a  paying 
investment,  it  now  becomes  the  property  of  the  Cor- 
poration at  a  valuation  little  above  that  of  scrap.  The 
case  was  argued  and  conducted  by  Mr.  William  Steers, 
a  well-known  barrister  of  Lindsay,  who  was  ably  as- 
sisted   by   an   experienced    expert.      It  is   claimed   that 


some    of    the    evidence    submitted    on    behalf    of    the 
Corporation  was  extremely  contradictory. 

The  plant  consists  of  a  200  k.w.  T.  H.  alternator 
(new),  one  35-light  Wood  arc  dynamo,  19  street  lamps, 
16  private  arc  lamps,  and  some  2,000  lights  in  trans- 
formers, mostly  C.  G.  E.  and  S.  K.  C. ,  also  two  engines, 
boiler,  pumps,  etc.  There  is  a  large  overhead  con- 
struction besides.  The  business  of  the  company  is 
quite  large,  and  as  Mr.  Playfair  has  been  one  of  the 
moving  spirits  in  building  up  the  town  of  Midland,  it 
was  expected  that  more  liberal  treatment  would  have 
been  received. 


THE  TORONTO-NIAGARA  POWER 
COMPANY. 

The  Ontario  Government  has  passed  an  order-in- 
council  granting  a  franchise  for  the  development  of 
power  at  Niagara  Falls  to  the  Toronto-Niagara  Power 
Company,  at  the  head  of  which  is  Mr.  Frederic  Nicholls, 
general  manager  of  the  Canadian  General  Electric 
Company,  Mr.  William  Mackenzie,  president  of  the 
Toronto  Street  Railway  Company,  and  Lieut.-  Col.  H. 
M.  Pellatt.  The  terms  of  the  agreement  have  not  yet 
been  made  public. 

The  application  for  a  franchise  was  opposed  by  the 
Canadian  Niagara  Power  Company,  but  the  Niagara 
Falls  Park  Commissioners  recommended  that  the  fran- 
chise be  granted  and  the  government  agreed  to  the 
application.  Mr.  J.W.  Langmiur,  chairman  of  the 
Niagara  Falls  Park  Commission,  is  quoted  as  saying 
that  Niagara  Falls  is  capable  of  producing  over 
5,000,000  h.p.  of  electrical  energy,  and  that  less  than 
4  per  cent,  is  as  yet  harnessed. 

The  new  company  are  now  calling  for  tenders  for 
the  construction  of  a  limber  crib  coffer  dam  in  the 
Niagara  river  near  Tempest  Point,  and  evidently  pro- 
pose to  carry  to  completion  their  proposed  works  at 
the  earliest  possible  moment.  Mr.  Frederic  Nicholls,  of 
Toronto,  is  general  manager  of  the  company,  and  Mr. 
Hugh  L.  Cooper,  of  New  York,  chief  engineer. 


THE    WINNIPEG    GENERAL    POWER 
COMPANY. 

A  company  was  recently  organized  in  Winnipeg  to 
be  known  as  the  Winnipeg  General  Power  Company. 
The  company  propose  to  develop  a  waterfall  on  the 
Winnipeg  river  near  Lac  du  Bonnet  and  to  transmit 
electric  power  to  Winnipeg,  a  distance  of  fifty-five 
miles.  The  preparatory  work  has  already  been  com- 
menced. The  river  will  be  dammed  by  a  structure 
400  feet  long  and  20  feet  high,  and  it  is  intended  that 
the  initial  development  shall  be  10,000  h.  p.  The  site 
is  said  to  be  an  ideal  one  for  the  generation  of  power, 
and  no  dojbt  a  modern  plant  will  be  installed.  The 
pole  line  will  cross  the  municipalities  of  Brokenhead 
and  Springfield  in  a  direct  line. 

The  company  expect  to  supply  power  for  operating 
the  street  railway  system,  the  waterworks,  the  Ogilvie 
mills,  and  other  establishments.  Mr.  J.  F.  Mackenzie, 
manager  of  the  company,  has  opened  an  office  in  the 
Canada  Life  Block,  Winnipeg.  Mr.  H.  L.  Cooper  is 
chief  engineer,  with  Messrs.  Hirt  and  Brown  as 
assistants. 


Mr.  A.  F.  Gerald,  of  Faiifield,  Maine,  has  been  looking  over 
the  ground  al  Charlottetown,  P.  E.  I.,  with  a  view  to  building  an 
electric  railway. 
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THE  TORONTO  RAILWAY  COMPANY. 

At  the  annual  meeting  of  the  Toronto  Railway  Com- 
pany, held  on  January  21st,  a  satisfactory  statement  of 
the  year's  business  was  presented.  The  gross  earnings 
amounted  to  $1,834,908.37,  as  compared  with  $1,661,- 
017.50  in  the  previous  year.  The  net  earnings  were 
$819,547.05,  as  compared  with  $60^,405.40.  That  the 
financial   s'atement  did   not  show  a  larger  net   revenue 


Nicholis,  W.  D.  Mathews,  H.  M.  Pellatt,  James  Gunn  ; 
E.  H.  Keating,  manager;  J.  C.  Grace,  secretary- 
treasurer. 


THE    OTTAWA   ELECTRIC   RAILWAY 
COMPANY. 

The  annual  meeting  of  the  Ottawa  Electric  Railway 
.i,m..v..c>.  ^  "■-■  "•"   ■■""  u;„u»r°r,r;rp=  naiH  fnr      Company    was    held    at    the    head    office,    Ottawa,  on 

is  accounted  for  mainly  by  the   higher   prices  paia   tor      ^        f     1  ^  ^        ^^      ^,  ,_       _^    u       _j   .1.   ..  j    _•    „  .1. 
atetial    used    in    maintenance    and    repairs,    by    the 


abnormally  high  price  of  coal,  a  large  increase  in  wages 
of  employees,  and  a  Ltrge  outlay  of  money  occasioned 
in  the  detection  and  punishment  of  systematic  thieving. 
A  comparative  statement  shows  that  the  gross 
earnings  have  grown  steadily  for  the  past  ten  years. 
Operating    e.xpenses    and    net  earnings    have    likewise 


January  26th.  The  statement  showed  that  during  the 
calendar  year  of  1902  7,097,232  passengers  were  car- 
ried,which  was  a  slight  decrease  as  compared  with  the 
previous  years,  due  large'y  to  the  cold,  wet  summer. 
Four  quarterly  dividends  of  two  per  cent,  each  were 
declared. 

The  following   directors  were  elected:     Messrs.   T. 


increased.     The  percentage  of   operating  expenses  to      Ahearn,  G.    P.    Brophy,  Peter  Whelan,   W.  Y.    Soper, 
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New    Office  Building  to  be  Erected  by  the  Canadian  General  Electric  Company  at  Corner   of  King   and   Simcoe 

Streets,  Toronto. 


earnings  was  heavier  last  year  than  in  any  previous 
year  with  the  exception  of  1893.  The  figures  for  ten 
years  are  as  follow^  :  1893,  59.07;  1894,  54.0;  1895, 
49.3;  1896,  50.9;  1897,  48.8;  1898,  47.4;  1899,  48.8; 
1900,  51.0;  1901,  51.6;  19P2,  55.3.  It  will  be  seen 
that  the  operating  expenses  in  proportion  to  earnings 
reached  the  lowest  point  in  1898. 

The  number  of  passengers  carried  for  ten  years  is 
as  follows  :  1893,21,215,010;  1894,22,609,338;  1895, 
23. ,'553.228;  1896,23,537,911;  1897,25,271,314;  1898, 
28,710,388;  1899,31,826,940;  1900,36,061,867;  1901, 
39,848,087;   1902,  44,437,678. 

The  directors  declared  during  the  year  four  quarterly 
dividends  of  134!  per  cent. 

The  old  board  of  directors  and  officers  were  re-elected 
as  follows:  President,  William  Mackenzie;  Vice- 
President,  James  Ross ;    Hon.   Geo.  E.   Cox,   Frederic 


Thomas  Workman,  Alexander  Lumsden  and  Hon. 
George  A.  Cox.  At  a  subsequent  meeting  of  the 
directors,  Mr.  T.  Ahearn  was  re-elected  president,  Mr. 
Peter  Whelen  vice-president,  and  Mr.  James  D.  Fraser 
secretary- treasurer. 


The  annual  meeting  of  Ihe  Slierbrooke  Gas  &  Waier  Company 
w.-is  liel.l  at  Slierbrooke,  Que.,  on  January  29ih.  It  was  stated 
tliat  the  new  dam  which  wis  built  last  lall  would  provide  2,400 
nominal  horse  power.  Alter  the  election  of  directors,  Mr.  Justice 
White  was  re-elected  president  and  Mr.  F.  P.  Buck  vice-presi- 
dent. 

The  annual  report  of  Mr.  Champagne,  boiler  inspector  lor 
Montre.il.  shows  that  more  boilers  were  constructed  last  year 
than  ever  before  in  one  year,  also  that  no  boiler  explosions 
occurred.  The  foUowinjj  figures  are  given:  Boilers  condemned 
as  unsale,  19;  boilers  found  imperfect,  119;  boilers  erected  during 
ihe  year,  of  which  26  were  second-hand,  70;  notice  of  inspr.ction 
served,  209;  certificates  issued,  460. 
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The  Finance  Comrnhtee  of  the  City  Council  have,  for  ihe  time 
being  at  any  rale,  rejected  the  request  of  the  Fire  Committer;  for 
an  appropriation  of  soine  $5,500  for  the  establishment  of  an 
electric  inspection  bureau  for  the  inspection  of  interior  and  ex- 
erior  wiring.  The  subject,  however,  is  by  no  means  dead,  al- 
though the  published  statement  that  Ihe  Fire  Underwriters 
netted  a  clear  profit  of  20  per  cent,  on  last  year's  business  may 
keep  it  in  a  trance  for  a  while,  showing  as  it  does  that  the 
amounts  lost  from  genuine  electrical  fires  cannot  be  so  very  large. 
The  Lachine  Rapids  Company  were  assisting  the  Montreal 
Light,  Heat  &  Power  Company  during  the  repairs  to  the  lalter's 
dam  at  Chambly,  it  is  said  to  the  extent  of  3,500  h.  p.,  but 
lately  owing  to  price  quibbles  this  quantity  has  been  materially 
cut  down.  Just  what  is  the  real  inwardness  of  the  controversy 
in  regard  to  power  supply  is  one  of  those  things  no  one  can  find 
out.  The  Royal  Company  claim  excessive  price  it  is  said, 
whereas  the  other  story  is  that  the  Lachine  Company  billed  ihcm 
at  the  same  rates  as  they  were  charged  by  Ihe  Royal  Company 
for  similar  service  when  afflicted  with  ice  troubles  a  couple  of 
years  ago. 

Mr.  Warren,  the  representative  ot  Ihe  Canadian  General 
Electric  Company,  formerly  with  the  Montreal  staff,  left  at  the 
beginning  of  the  year  to  take  up  a  position  at  the  Toronto  head- 
quarters. Mr.  Warren  was  hail  fellow  well  met  and  esteemed 
by  all  his  confrtres,  who  will  miss  him  at  the  old  p!ace. 

A  fire  (the  second  one)  which  occurred  lately  at  the  Mount 
Royal  Club,  one  of  Montreal's  most  exclusive  and  elaborate 
clubs,  has  been  chronicled  in  the  press  as  being  of  electrical 
origin.  Like  many  others,  after  rigid  examination,  there  is  not 
one  iota  of  proof.  The  fire  appeared  to  have  been  caused  by 
one  of  the  workmen  engaged  in  the  alterations  to  ihe  building, 
being  careless  while  smoking. 

In  case  some  one  may  feel  that  the  New.s  is  biased  in  contra- 
dicting so  many  alleged  electrical  fires  in  Montreal  lately,  you  ^ 
correspondent  wishes  to  say  that  he  knows  whereof  he  speaks 
and  would  only  be  too  pleased  to  have  some  light  thrown  by 
"  the  other  side"  on  the  points  at  issue. 

Surely  the  Montreal  Street  Railway  can  improve  on  the  fight 
with  snow  as  attempted  on  or  about  Ihe  23rd  of  January.  The 
fall  was  by  no  means  as  heavy  as  that  on  the  famous  "  Lady- 
smith"  day,  which  was  attacked  with  much  more  spirit.  Mr. 
Wanklyn,  the  manager,  states  that  there  was  no  lack  Or 
power  ;  it  is  therefore  assumed  that  there  must  be  a  lack  of 
sweepers  or  something  else.  As  to  the  use  of  salt,  if  not  used 
too  promiscuously,  there  are  sufficient  votes  controlled  by  the 
public  who  use  the  street  railway  to  oust  any  alderman  who 
panders  to  the  hackmen's  union  on  that  h^ad. 

In  these  days  of  numerous  railway  collisions,  it  would  be  in- 
teresting to  know  just  why  the  numerous  patent  electric  alarms 
devised  for  just  such  purpose  have  never  been  made  use  of? 
Are  they  all  bad?  These  remarks  do  pot  appertain  to  the 
block  signal  systems,  but  to  alarm  bells,  etc.,  in  the  cab  actuated 
autom:itically  by  a  second  train  being  in  proximity  to  a  first 
either  following  or  approaching.  The  United  Slates  patent  re- 
cords show  grants  for  many  of  such. 

The  Shawinigan  Company  have  all  their  poles  erected  and  are 
busy  stringing  the  necessary  illuminum  wire  to  supply  current  to 
the  Lachine  Company,  who  will  distribute  1,000  H.P.  of  same  in 
Montreal.  The  transmission  is  over  60  miles  and  the  voltage, 
it  is  said,  will  be  55,000. 

The  first  annual  dinner  of  the  Electrical  Contractors'  Associa- 
tion was  held  at  the  "Oxford"  on  the  evening  of  the  14th  ultimo. 
The  event  passed  off  most  successfully.  Guests  from  the 
electrical  supply  dealers  and  power  companies  were  present. 
Mr.  D.  S.  Barton  replied  to  the  toast  of  the  Lachine  Company, 
while  Mr.  J.  A.  Douglas  spoke  for  the  Montreal  Light,  Heat  & 
Power  Company.  The  electrical  supply  dealers  were  ably  repre- 
sented by  Mr.  C.  Doutre,  who  replied  on  their  behalf,  as  did  also 
Mr.  J.  A.  Dawson.  Mr.  G.  S.  Sheppard,  representing  the 
Builders'    Exchange,  also    said    a    tew    words   in    regard    to   an 


important  moveinent  on  hand,  soliciting  the  co-operation  of  the 
eL'ctrical  fraternity.  The  President,  Mr.  W.  B.  Shaw,  then 
introduced  the  new  president  for  1903,  Mr.  W.  H.  Scott,  of  J. 
E.  Scott  &  Company,  who  on  taking  the  chair  explained  some  of 
the  objects  of  the  Electrical  Contractors'  Association,  which 
subject  was  further  elaborated  upon  by  Mr.  G.  S.  Hill,  the 
Secretary.  Some  songs  were  then  contributed,  and  after  further 
enjoyment  the  proceedings  were  closed  by  singing  "  God  Save 
the  King.' 


SUBURBAN  ELECTRIC   RAILWAYS- 

Considerable  activity  is  at  present  being  manifested  in  different 
sections  regarding  the  reaching  out  of  existing  street  rai.ways 
for  suburban  traffic.  The  Hamilton-Ancasler  route  is  still  in 
embryo,  with  several  projected  routes.  The  Gait  line  is  being 
completed  to  Puslinch  lake  and  the  Guelph  line  is  being  brought 
down  to  meet  it  at  the  lake.  The  line  from  Preston  to  Berlin 
will  shortly  be  running.  The  Berlin- Waterloo  line  is  now  run- 
ning to  Bridgeport  with  hourly  service.  There  is  a  20-minute 
service  between  Berlin  and  Waterloo. 

Preston  seems  destined  to  be  the  hub  of  electricity  for  a  district 
fifty  miles  around.  They  have  already  connections  with  Hespeler, 
Gait  and  Berlin,  with  prospects  of  getting  to  Guelph  in  the  near 
future.  The  Gait,  Preston  &  Hespeler  Railway,  of  which  Mr. 
P.  J.  Clemens  is  manager,  and  Mr.  Ed.  Haller  the  assistant 
electrician,  expect  to  take  power  from  the  Cataract  Power 
Company  at  DeCew  Falls  or  from  Niagara  Falls,  as  the  power 
generated  at  their  power  house  at  Preston  is  limited.  They 
have  two  heavy  freight  motors  now  running.  In  the  power 
house  is  one  General  Electric  generator,  650  revolutions,  550 
volts,  150  h.p.,6o  cycle,  and  one  Wesiinghouse  generator,  speed 
750,  550  volts,  100  h.p.;  two  tandem  compound  Wheelock 
engines,  maile  by  Goldie  &  McCulloch,  150  h.p.  each ;  one 
Northey  feed  pump,  three  Goldie  &  McCulloch  boilers, 
80|  100  and  80  h.  p.  They  run  a  service  hourly  from  each 
end  in  winter  and  half-hourly  in  the  summer  months.  Saturday 
afternoons  and  holidays  the  service  is  doubled. 


SPARKS. 

The  London  Engine  Supplies  Company,  Limited,  of  London, 
Ont.,  has  been  incorporated,  with  a  capital  of  $40,000.  The  pro- 
visional directors  are  Messrs.  F.  G.  Mitchell,  A.  M.  Smart  and 
John  Jones. 

The  British  Columbia  Electric  Railway  Company  are  testing  a 
new  car  fender,  the  invention  of  Mr.  F.  Young.  It  is  made  of 
stout  rubber  strips,  stretched  on  an  iron  frame,  and  is  so  con- 
structed as  to  enable  the  motorman  to  either  raise  or  lower  it  by 
a  lever  inside  the  car. 

Mr.  H.  M.  Rumball,  of  London,  Eng.,  has  undertaken  to 
finance  the  South-Western  Traction  Company.  This  company 
proposes  to  build  electric  roads  from  Hamilton  to  Glencoe, Brant- 
ford,  Woodstock,  Ingersoll  and  London.  Dr.  McKay,  of  Inger- 
soll,  is  a  director  of  Ihe  company. 

The  Renfrew  Electric  Company,  of  Renfrew,  Ont.,  have 
declared  a  semi-annual  dividend  for  the  latter  half  of  1902  at  the 
rate  of  6  per  cent,  per  annum.  Officers  have  been  re-elected  as 
follows:  President,  Mr.  A.  A.  Wright,  M.  P;  vice-president,  Mr. 
A.  H.  Hough;  secretary,  Mr.  I.  H.  Wright. 

The  Canadian  General  Electric  Company  have  had  plans  pre- 
pared for  a  magnificent  building  to  be  erected  on  Ihe  old  Upper 
Canada  College  Grounds,  King  St.  west,  Toronto.  Although  no 
official  announcement  has  been  made,  it  is  understood  that  the 
building  will  be  used  largely  for  warehouse  and  show-room  pur- 
poses. 

The  arbitrators  have  fixed  Ihe  price  to  be  paid  by  the  town  of 
Gravenhurst,  Ont.,  for  the  electric  light  plant  owned  by  Mr.  R. 
Fielding  at  $18,012.  The  award  also  places  the  cost  of  the 
arbritration  on  the  town,  which  will  make  a  grand  total  of 
$22,000  to  be  paid  for  the  plant.  The  council  have  decided  to 
take  over  the  plant  in  accordance  with  the  award. 

The  rate  war  has  apparently  been  commenced  by  the  electric 
companes  in  Ottawa.  The  Ottawa  Electric  Company  some 
time  ago  reduced  its  rates  to  the  scale  adopted  by  the  Consumers' 
Company.  The  latter  company  then  made  a  further  reduction, 
the  rate  on  February  ist  to  be  12  cents  per  1000  watt  hours,  with 
a  discount  ot  33^  per  cent,  for  payment  within  15  days  after  the 
account  is  presented.  This  is  equivelent  to  a  net  rate  of  8  cents 
per  1000  watt  hours. 
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TRADE  NOTES. 

The  William  Kennedy  &  Sons  Company,  of  Owen  Sound,  Ont., 
have  just  shipped  six  turbines  to  the  Lachine  Rapids  Hydraulic 
&  Land  Company,  Montreal. 

Messrs.  D.  McKenzie  &  Company,  298  Richmond  street, 
London,  Ont.,  have  issueu  a  catalogue  describings  the  "Eclipse" 
gas  and  gasoline  engines  manufactured  by  them. 

Messrs.  Veritys,  Limited,  London,  England,  have  sent  us  a 
copy  of  their  price  list.  No.  50,  referring  to  the  Aston  Paten^ 
Electric  Radiators  and  Radiant  Heal  Warming  Stoves  for  use  in 
house  warming. 

The  calendars  received  from  the  Christensen  Engmeering  Co., 
manufacturers  of  air  brakes  and  "Teco"  electrical  machinery, 
Milwaukee,  Wis.,  are  works  of  art,  and  are  certain  to  command 
attention  and  respect  for  this  enterprising  firm. 

The  Robb  Engineering  Company,  of  Amherst,  N.S.,  have 
received  an  order  from  the  Nova  Scotia  Steel  Company  for  two 
vertical  engines  of  600  h.  p.  lo  be  used  lor  electric  lighting 
purposes  at  Sydney  Mines.  The  engines  will  be  fitted  with  the 
new  Armstrong-Corliss  valve  gear. 

With  the  completion  of  the  two  wings  just  erected  and  now 
occupied,  the  Northern  Electrical  Mfg.  Co.,  Madison,  Wis., 
U.S.A.,  is  prepared  to  handle  the  natural  increase  in  its  business, 
although  the  new  quarters  are  already  crowded.  The  wings  are 
38'  X  100'  4"  and  37'  8"  x  100'  4"  respectively,  of  solid  brick  con- 
struction. 

The  late  Spanish-American  war  seems  to  have  impressed  upon 
the  engineers  of  the  Spanish  Government  the  need  of  adopting 
the  most  inodern  methods  in  the  manufacture  of  munitions  of 
war.  They  are  installing  Westinghouse  motors  in  their  gun 
shops  at  Trubia,  and  the  Spanish  arsenal  at  F'errol  is  also  shortly 
to  be  equipped  with  a  number  of  motors  and  other  electrical 
machinery. 

Most  of  the  readers  of  the  Electrical  News  have  to  do  with 
the  purchase  and  operating  of  machinery,  and  shou'd  therefore 
be  interested  in  learning  something  about  the  fibre  pulleys  manu- 
iactured  by  the  Xylotiie  Manufacturing  Co.,  of  Cincinnati.  In 
their  full  page  advertisement  in  this  number  the  company  show 
an  illustration  from  a  photograph  of  one  of  their  pulleys  52)^' x 
56'  X  8".  Full  particulars  regaiding  these  pulleys  may  be  had  by 
addressing  the  company  and  referring  to  their  advertisement  in 
this  paper. 

An  elaborate  calendar  has  been  received  from  the  Underfeed 
Stoker  Company,  Limited,  of  Toronto,  the  feature  of  which  is 
splendid  half-tone  illustiations  of  the  following  public  buildings 
in  Canada  in  which  "Jones"  underfeed  stokers  have  been 
installed:  Foresters'  Temple,  King  Edward  Hotel  and  City  Hall 
in  Toronto;  Grand  Trunk  Railway  Building,  Windsor  Hotel, 
Place    Vigar    Station,    Merchants'   Bank    Building,    and     Royal 


Victoria   Hospital   in    Montreal;    Kingston    Penitentiary;    Russel 
House,  Ottawa,  and  Asylum  at  Orillia. 

The  New  York  Edison  Company  has  recently  placed  a  contract 
with  Westinghouse,  Church,  Kerr  &  Company  for  another  6,500 
h.p.  Westinghouse  vertical  three  cylinder  compound  engine  of 
the  same  size  and  construction  as  the  eight  already  in  operation 
and  being  installed  at  their  39th  Street  Water  Side  Station.  This 
contract  includes  an  independent  stream  driven  air  and  circu- 
lating pump  condenser  equipment  and  is  the  third  order  received 
from  the  New  York  Edison  Company  for  these  engines,  the  first 
covering  eight  units,  the  second  two,  and  the  third  one,  a  total 
of  eleven  units,  aggregating  71,000-H.P.  normal,  or  ioo,ooo-H.P. 
maximum  capacity.  The  engines  are  direct  connected  to  4,000 
K.W.  revolving  field  generators,  supplying  high  tension  poly- 
phase current  to  the  various  local  sub-stations  throughout  Man- 
hattan. 

In  the  electrical  world  new  inventions  and  creations  are  a 
matter  of  daily  occurrence  and  many  of  these  therefore  pass  with 
comparatively  little  notice.  However,  since  the  problem  of 
electrical  power  transmission  iias  become  such  an  important 
factor,  it  is  interesting  to  record  the  invention  of  "Type  R,"  the 
new  transformer  which  the  Packard  Electric  Company,  Limited, 
of  St.  Catharines,  Ont.,  is  now  putting  on  the  market.  '.'Type 
R"  is  constructed  along  lines  which  makes  the  transformer  much 
more  compact  and  of  much  lighter  weight  while  at  the  same  time 
space  for  ventilation  has  been  greatly  increased  by  a  novel 
adaption  of  the  coils.  "Type  R  "  is  so  designed  that  much 
greater  life  is  given  lo  the  coils  and  the  insulation  is  made 
practically  indestructible.  In  this  way  a  higher  electrical 
efficiency  and  closer  regulation  is  attained.  In  placing  "Type 
R  "  on  the  market  the  Packard  Electric  Company  has  this  tq  say 
concerning  its  advantages  :  "  In  its  actual  performance  "Type 
R"  excels  the  claims  made  for  any  other  transformer.  We  claim 
for  it,  first,  a  low  difference  of  potential  between  layers  and 
consequent  greater  safety ;  second,  an  almost  indestructible 
insulation  between  the  individual  coils  and  between  the  coils  and 
iron  ;  third,  the  lowest  temperature  rise  and  maximum  of  radia- 
tion surlace  ;  fourth,  the  lowest  core  loss  and  the  use  of  iron 
which  will  no:  show  appreciable  aging;  fifth,  small  impedance 
and  little  magnetic  leakage  ;  >ixtli,  a  higher  efficiency  than  any 
other  regular  line  of  transformers;  seventh,  the  closest  regulation. 
Backed  by  the  Packard  Electric  Company  these  claims  of  excel- 
lence give  "  Type  R  "  a  right  to  the  careful  consideration  of  all 
transformer  users.  A  preliminary  bulletin  descriptive  of  "Type 
R  "  will  be  sent  on  application  to  the  Packard  Electric  Company, 
St.  Catharines,  Ont. 


The  ratepayers  of  Regina,  N.  W.  T. ,  are  taking  steps  lo 
install  waterworks  and  sewerage  systems  and  an  electric  light 
plant.     It  is  estimated  that  the  latter  will  cost  $20,000. 


SPARKS. 

It  is  reported  that  a  company  is  being 
formed  in  Smith's  Falls,  Onl.,  to  manu- 
facture electric  transformers. 

The  Ottawa  Street  Railway  Company 
have  written  to  the  city  council  offering 
to  undertake  a  number  o  extensions  to 
the  system. 

The  Dominion  Government  is  asking 
lor  tenders  for  the  supply  of  shafting,  etc., 
required  for  the  transmission  of  power  at 
the  Artillery  Workshops,  Quebec. 

The  third  electric  street  railway  estab- 
lished in  the  Dominion  was  bui  t  in  Yar- 
mouth, N.  S.,  in  1892.  The  enterprise 
was  not  a  financial  success,  and  the  com- 
pany has  given  official  notice  of  the 
proposed  discontinuance  of  the  service. 

The  annual  general  meeting  of  the 
Shawinigan  Water  &  Power  Company  was 
held  in  Montreal  last  month.  Mr.  R.  W. 
Douglas,  secretary  of  the  company,  was 
elected  on  the  board  of  directors  in  lieu  of  Mr. 
William  Farwell,  of  Sherbrooke.  The  dir- 
ectors left  Montreal  to  make  an  inspection 
of  the  transmission  line  between  that  city 
and  Shiwinigan. 


THE  PIONEER 

Independent  Telephone  Factory  of  America 

is  owned  and  controlled  by  the 

Western  Teiepnone  Mio.  60. 


This  factory  has  supplied  more  Public  Ex- 
changes with  Telephones  and  Switchboards 
than  any  other. 

We  can  furnish  anything  needed  in  the  Tele- 
phone Line  ;  and  sell  apparatus  outright 

Direct  from  Factory  to  Consumer. 

Our  new  Central  Energy  and  Lamp  Signal 
Systems  are  "up-to-date"  and  ahead  of  com- 
petitors. 


Western  TeleDDone  Manuiaciorlno  GoniDany 

Offices:  CHICAGO,  ILL.,  USA  Factories:   WINTHROP  HARBOR,  ILL.  U.S.A. 
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INSTALLATION    OF  THE    OTTAWA  AND 
HULL  POWER  AND  MANUFACTURING 
COMPANY. 

In  the  spring  of  igoi  a  Dominion  charter  was  granted 
to  the  Ottawa  and  Hull  Power  &  Manufacturing-  Com- 
pany to  develop  power  at  a  certain  point  on  the  Ottawa 
river  at  Chaudiere  Falls.  The  promoters  of  the  com- 
pany   included    Messrs.    W.{C.  Edwards,  M.P.,   Alex. 


sub-station  ot    the    Consumers'  Electric   Company,   by 
whom  it  is  distributed  to  customers. 

There  are  at  present  installed  in  the  power  house  two 
1,500  k.w.,  60  cycle,  2,300  volt,  two-phase  revolving 
field  generators,  direct  connected  to  water  wheels  run- 
ning at  138  r.p.m.,  and  two  112  k.w.,  125  volt,  com- 
pound wound,  direct  current  generators  to  be  used  as 
exciters.     These    latter  ace    sufficient  for    exciting  the 


:.\iOK  Skt  in  Srn-Sr.\rkiN  OK  Consimkrs'  Ei-hitrk'  Company,  Ottawa. 


Eraser,  H.  K.  Egan,  Hiram  Robinson  and  R.  Black- 
burn. Work  in  connection  with  the  development  was 
commenced  in  the  summer  of  the  same  year  and  has 
recently  been  carried  to  completion.  The  power  house 
is  a  substantial  structure,  of  fireproof  construction, 
practically  all  steel  and  concrete.  While  the  plant 
does  not  embody  many  features  which  differ  materially 
from  standard  engineering  practice  of  to-day,  careful 
attention  has  been  given  to  its  equipment  and  arrange- 
ment with  a  view  to  economical  operation. 

The  Ottawa  and  Hull  Power  Company  is  solely  a 
producing  corporation,  and  from  this  fact  is  somewhat 
unique.     The  total  power  generated  is  transmitted  to  a 


total  number  of  alternators  which  will  ultimately  be 
installed,  namely,  five.  They  are  direct  connected  to 
wheels  running  at  320  r.p.m.  Details  of  the  turbine 
installation  are  given  further  on. 

All  the  electrical  apparatus  was  supplied  by  ihe 
Canadian  General  Electric  Company.  The  generators, 
one  of  which  is  shown  on  the  following  page,  are  guar- 
anteed to  carry  a  50  per  cent,   overload  for  two  hours. 

The  switchboard,  rear  views  ot  which  are  shown, 
consists  of  the  usual  arrangement  of  generator,  exciter 
and  feeder  panels,  equipped  with  automatic  switches, 
wattmeters,  ammeters,  etc.  The  field  rheostats  are 
located  below  the  main  gallery,  as  are    also  part  of  the 
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switches,  current  transformers,  etc.  This  arrangement 
provides  ample  room  to  handle  all  parts  with  freedom 
and  effectually  prevents  any  possibility  of  an  arc  should 
•one  be  accidentally  established  in  one  part  of  the  board 
communicating  to  any  of  the  adjacent  equipment. 
There  are  two  sets  of  busbars  so  arranged  with  suit- 
able switches  that  any  circuit  can  be  thrown  onto  one 
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Fig.  2. — One  of  the  1500  k.  w.  Alternators  in  Power 
House  of  Ottawa  &  Hill  Power  Company. 

set  or  the  other.-  The  generators  can  be  similarly  con- 
nected, which  allows  the  light  and  power  circuits  to  be 
kept  entirely  separate  if  such  is  desired. 

As  stated  above,  the  current  is  transmitted  at  2,300 
volts  to  a  station  of  the  Consumers'  Electric  Company, 
the  installation  in  which  consists  of  a  200  horse  power 
motor  generator  set,  composed  of  a  200  h.p.  2,000  volt 
induction  motor  direct  connected  to  a  150  k.  w.  500 
volt  direct  current  generator,  as  shown  in  Fig.  i . 
This  set  supplies  power  to  various  motors  throughout 
the  city.  There  is  also  a  constant  current  transformer 
for  controlling  an    alternating  current    series  arc    light 


circuit  which  illuminates  the  beautiful  drive  of  the 
Ottawa  Improvement  Commission.  All  of  the  fore- 
going machinery  was  manufactured  and  installed  by 
the  Canadian  General  Electric  Company.  The  switch- 
board which  controls  the  alternating  lighting  and  power 
circuits  was  furnished  by  the  R.  E.  T.  Rringle  Com- 
pany,of  Montreal.  All  the  wiring  is  done  in  lead  covered 
cables,  which  are  laid  in  ducts  and  tunnels  underneath 
the  floor,  and  thence  out  through  the  wire  tower  to  the 
overhead  lines.  This  makes  an  extremely  safe  and 
neat  arrangement,  the  appearance  ot  the  whole  build- 
ing, both  inside  and  out,  being  very  pleasing.  In  addi- 
tion to  the  dynamo  room  proper,  the  station  also  con- 
tains offices,  store  and  testing  rooms. 

Reverting  to    the  turbine    installation    in    the  power 


KiG.  3.-  Switchboard  on  Gallery,  with  Upper  Sei  ob 
Switches  and  Busbars. 


Lower  Set  of  Busbars  and  Switches  on  Main 
Floor  Immediately  Below  Fig.  3. 


house  of  the  Ottawa  and  Hull  Power  Company,  the 
average  head  is  27  feet.  The  turbines  for  each  gener- 
ating unit  are  four  in  number,  connected  tandem,  and 
were  built  by  the  Dayton  Globe  Iron  Works  Company, 
of  Dayton,  Ohio,  being  their  latest  improved  cylinder, 
gate  draw-rod  type.  They  are  mounted  on  two  cast- 
iron  draft  chests,  with  draft  tubes  g  feet  in  diameter 
(Fig.  5).  The  wheels  proper  are  of  the  New  Amerif-an 
type,  made  in  one  continuous  casting,  51  inches  in 
diameter,  and  when  tested  at  the  Holyoke  testing  flume 
gave  an  efficiency  of  86.71  per  cent,  at  full  gate.  This 
wheel  is  one  of  the  most  efficient  ever  tested  in  the 
Holyoke  flume.  The  shafts  are  made  of  steel  and  were 
forged  by  the  Bethelem  Steel  Company.  They  are  in 
two  pieces  each,  with  intermediate  coupling  flanges 
forged  on.  They  are  5  7/16  inches  in  diameter  at  the 
remote  ends,  increasing  in  size  to  10^  inches  in  diam- 
etor  at  the  driving  ends.  The  gate  is  of  the  well- 
known  cylinder  draw  rod  type  and  has  several  features 
not  usually  found  in  this  class  of  gate. 

The  gate  proper  slides  on  ways  similar  to  those  on 
a  steam  engine.  On  these  ways  or  guides  are  adjust- 
able gibs,  which  can  be  operated  by  bronze  set-screws, 
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thus  taking  up  the  wear  and  keeping:  the  gate  from 
touching  or  rubbing  the  inlet  chutes  on  the  bottom. 
The  gate  rods  are  fastened  to  the  gates  in  the  center  of 
these  guides  or  ways,  bringing  the  line  ot  force  and 
that  of  resistance  on  the  same  plane,  thus  obviating  the 
tendency  to  tip  and  bind  which  is  most  objectionable  m 
ordinary  cylinder  gates  when  operating  horizontally. 
This  method  of  operating  gates  has  proved  ?o  success- 
ful that  the  manufacturers  have  patented  it. 


ed.  All  the  bearings  in  the  water  are  of  lignum  vitae 
and  are  adjustable  by  bronze  set-screws  for  taking  up 
the  wear.  The  thrust  is  taken  care  of  by  lignum  vitae 
thrust  bearings  on  the  rear  end  of  the  shaft.  The 
governors  are  of  the  Woodward  compensating  type 
and  were  built  especially  for  this  installation.  The 
turbines  for  the  exciter  units  are  of  the  cylinder 
draw-rod  type  similar  to  the  generating  units.  There 
are  two  sets  of  two  wheels    each  of  the  New  American 


Fic.  5. — Tandem  Connected  Turbines. 


Another   feature    ot    this    device  is,  that  all   gearing 
races,  etc.,  are    outside    of  the    flume,  away  from    the 
water,     and    accessible    at    all     times.       This     entire 
mechanism    is    mounted    on   the    main    bridge-tree,  as 
shown  in  Fig.  5.      It  consists  of  two  vertical  shafts  on 
each  side  of  the  bridge-tree,  on  which    are    placed    cut 
pinions    to    move    the  cut    racks  on  the  gate  rods,   the 
rods  passing  through    the    stuffing    boxes  in  the  flume 
head.      In  order  to  bring  the  line 
of  action  in  the  centre  of  the  gate 
bearings,     three    draw-rods    are 
used.     The  upper  and  lower  rods 
act  in   conjunction  with  one  an- 
other and  move    the    gate   of  the 
second  and  fourth  wheels  through 
yokes    and    hollow    tubes.     The 
gate  rod  on    the  wheel.  No.  2,  is 
a  hollow  brass  tube  so  as  to  allow 
the  centre  gate-rod  which   oper- 
ates   the   gates  on  wheels  No.  i 
and  3  to  pass   through  for  a  con- 
nection to  gate  No.  3.     The  two 
lower     pinions     on     the     vertical 
shafts  on  the  bridge-tree  are  con- 
nected  to  the  transverse  or  oper- 
ating   rack    by    an    intermediate 
gear  (not  visible  in  the  cut),  thus 
causing  all  the  gate  rods  on  both 
sides    of  the    wheels   to    move  in 

unison.  The  governor  and  hand-operating  device  is 
connected  to  the  transverse  racks  by  a  pinion  working 
into  the  racks  shown  on  the  end. 

The  gears  and  racks  are  supported  by  a  cast-iron 
frame  of  the  bridge-tree  and  are  also  stayed  to  the 
flume  head  by  large  stay  bolts,  thus  giving  the  entire 
structure  great  rigidity  and  maintaining  a  compact  de- 
sign, the  principal  elements  of  which  have  been  patent- 


type,  22  inches  in  diameter,  mounted  on  sheet  steel 
draft  chests,  the  whole  mounted  on  steel  I-beam  found- 
ations, built  in  the  concrete.  The  gate  operating 
mechanism  is  the  same  in  principle  as  that  of  the  large 
units,  but  not  so  complicated,  as  there  are  only  two 
wheels  in  each  unit  to  control.  The  governors  on 
these  units  are  the  Woodward  compensating  type. 
Fig.  6  is  a  rear  view  of  the  exciter   unit  showing  the 


Fig.  6. — Exciter  Turbine. 

connecting  yoke  for  the  gate-rods.  This  view  also 
shows  the  position  of  all  the  gate-rods  on  the  centre 
plane  of  the  shaft. 

This  installation  was  made  under  the  supervision  of 
-Mr.  Wm.  Kennedy,  Jr.,  hydraulic  and  mechanical 
engineer,  of  Montreal,  Que. 


Mr.  Gordon  Lopran,  chief  accountant  for  the  West  Kootenay 
Power  &  Light  Companj,  of  Rossland,  B.C.,  recently  spent  a 
short  time  in  the  east  on  business. 
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THE  CANADLA.N  GENERAL  ELECTRIC 
COMPANY. 

The  statement  presented  at  the  recent  annual  meeting 
of  the  Canadian  General  Electric  Company,  held  at  the 
head  office  in  Toronto,  was  of  a  very  satisfactory 
character.  It  showed  that  the  profits  for  the  year 
1902  were  $436,863.10,  out  of  which  two  half-yearly 
dividends  amounting  to  $213,739.22  were  paid.  Ot 
the  balance  $120,081.78  was  written  off  for  deprecia- 
tion, $100,000  transferred  to  reserve,  and  $3,042.10 
added  to  credit  of  profit  and  loss  account,  which  now 
stands  at  $80,722.37.  Balance  at  credit  of  profit  and 
loss  December  31,  1901,  was  $612,028.94.  To  the 
$100,000  carried  to  the  reserve  fund  from  manufacturing 
profits  the  sum  of  $322,000,  being  premium  of  new 
share  capital,  has  been  added,  making  a  total  addition 
to  the  reserve  fund  for  the  year  of  $422,000.  The 
reserve  fund  is  now  $787,000,  plus  $100,000  at  con- 
tingent account,  and  $87,722.37  balance  at  credit  ot 
profit  and  loss,  making  the  total  surplus  $967,722.37. 
As  the  company's  permanent  investment  in  the  Canada 
Foundry  Company's  plant  is  !6858,322,  it  will  be  seen, 
adds  the  report,  that  the  surplus  is  more  than  sufficient 
to  entirely  cover  the  cost  of  this  asset. 

Although  dividends  have  been  paid  on  the  new 
capital  stock  issued  last  year,  this  new  capital  has  not 
hilherto  been  productive,  as  it  has  been  invested  in 
the  Canada  Foundry  Company's  business,  which  has 
already  reached  large  proportions,  but  upon  which  no 
profit  has  been  taken  into  account,  although  a  small 
profit  has  been  earned.  In  order  to  provide  manufac- 
turing facilities  commensurate  with  the  growth  of  the 
company's  business,  the  directors  have  decided  to  again 
provide  for  extensive  additions  to  the  company's  plant 
and  equipment,  and  plans  are  being  prepared  for  this 
purpose.  An  agreement  has  been  entered  into  for  the 
purchase  of  the  Northey  Manufacturing  Company,  of 
Toronto,  manufacturers  of  steam  pumps  and  hydraulic 
machinery. 

During  the  year  the  company  has  also  acquired  the 
Canadian  patents  of  the  Curtis  steam  turbine  for  both 
land  and  marine  uses.  The  steam  turbine  will  probably 
revolutionize  present  methods  of  producing  steam 
power,  and  many  advantages  are  expected  from  this 
acquisition.  The  United  States  patents  for  this  inven- 
tion have  been  purchased  by  the  General  Electric 
Company,  of  Schenectady,  N.Y. 

Arrangements  are  being  made  with  the  Canadian 
Shipbuilding  Company,  whose  works  are  to  be  located 
on  the  Niagara  River,  near  the  International  Bridge  at 
Fort  Erie,  which  will  provide  for  the  manufacture  by 
the  Canada  Foundry  Company  of  the  marine  engines, 
boilers,  and  other  machinery  required  by  the  shipbuild- 
ing company. 

The  Brantford  Street  Railway,  which  was  previously 
owned  and  operated  by  the  company,  has  been  sold, 
the  company  taking  in  payment  therefore  first  mortgage 
bonds  on  the  property  for  $120,000. 


The  Canadian  General  Electric  Company  have  had  plans  pre- 
pared for  several  new  buildings  to  be  added  to  their  extensive 
works  at  Peterboro,  Ont.  One  building  will  be  450  x  80  feet,  to 
be  used  as  a  stores  and  shipping  depot ;  another  will  be  a  manu- 
acturing  building  235  x8o  feet,  and  a  third  will  be  an  addition  to 
the  new  building  erected  last  year.  The  buildings  will  be  of 
brick  and  steel  construction. 
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Branch  oflSce  of  the  Canadian  Electrical  News, 

Imperial  Building. 

Montreal,  March  nth,   1903. 

We  have  the  professional  labor  agitator  from  Toronto  with  us 
once  again.  This  can  hardly  be  a  case  of  Toronto's  loss  being 
Montreal's  gain  ! 

How  long  is  the  electrical  trade  to  be  yet  annoyed  by  52  voll 
secondary  service  in  Montreal?  Surely  it  is  time  the  small 
remaining  residue  of  such  customers  were  changed  (like  many) 
to  104.  Then  with  both  competing  companies  with  a  voltage 
and  frequency  practical  similar,  there  would  be  some  confidence 
in  selling  fans,  heating  devices  and  the  like. 

Claim  is  made  that  Prof.  Rutherford,  of  McGill  College,  was 
the  real  inventor  of  the  "magnetic  detector  "  used  by  Marconi  in 
place  of  the  "coherer"  in  trans-Atlantic  wireless  telegraphy,  the 
reason  of  this  preference  being  given — that  the  detector  is  more 
sensitive  than  the  coherer.  Prof.  Rutherford  is  a  man  amongst 
many  who  unfortunately  do  not  imitate  his  broadmindedness. 
He  does  not  believe  in  patenting  any  device  that  is  likely  to  be 
of  benefit  to  the  public  as  a  whole.  Would  that  there  were  more 
inventors  of  the  same  stamp. 

The  Nernst  lamp  is  making  its  appearance  by  degrees  in 
Montreal,  the  single  glower  no  volt  t)pe  being  by  far  in  the 
majority  over  other  types ;  this  probably  owing  to  lack  of  220  v. 
a.  c.  current  supply.  The  220  lamps  show  up  well  and  so  do  the 
1 10,  except  that  the  glowers  for  the  i  to  seem  to  be  a  "bit  more 
tender"  than  those  for  220. 

McGill  University  have  entered  their  protest  against  Marconi  be- 
ing allowed  to  operate  a  wireless  station  from  the  summit  of  Mount 
Royal.  The  "  kick,  "  however,  simmers  down  to  one  of  a  rather 
selfish  nature.  It  is  made  under  two  heads :  First,  that  such 
will  interfere  with  theii  laboratory  instruments;  second,  that 
Marconi  currents  will  be  conducive  to  electrical  fires  in  Montreal. 
The  first  goes  without  question,  but  what  of  it?  McGill  will  have 
to  devise  means  to  shield  their  instruments. 

In  Montreal  Street  Railway  vs.  Bell  Telephone  Company,  it 
was  decided  that  the  use  of  the  earth  was  common  property, 
and  it  remained  for  the  Bell  Company  to  devise  means 
to  properly  work  its  instruments.  Surely  the  air  is  no  less 
common  properly.  The  second  point  drew  a  number  of  insurance 
men  up  to  McGill  laboratories  to  see  just  how  such  fires  could 
occur.  The  deductions,  however,  were  of  such  a  pure'y  theor- 
etical nature  as  to  prove  nothing  of  practical  value  to  any 
electrical  engineer.  The  only  point  of  real  value,  and  that  was 
overlooked,  was  the  desirability  of  having  such  on  a  public  park  ? 
Would  it  not  cause  requests  from  factories  also  for  permission  to 
build  on  that  site? 

The  late  strike  of  the  Montreal  Street  Railway  employees  was 
one  of  the  silliest  that  has  occurred.  First,  although  the  talk  of 
a  strike  occurring  and  definite  hour  for  same  was  public  property 
for  three  days  previous,  yet  when  it  did  occur  ihe  management 
expressed  surprise  and  were  caught  in  a  blissful  state  of  unpre- 
paredness.  Second,  from  the  striker's  end  the  strike  was  totally 
unnecessary  and  there  was  not  a  single  item  conceded  that  would 
not  have  been  secured  through  a  signed  petition  or  "round  robin.  " 
The  only  good  (if  it  can  be  called)  brought  forth  by  the  strike 
was  the  opportunity  given  to  some  of  our  aldermen  to  show,  by 
word  of  mouth,  their  David  &  Jonathan-like  love  for  the  working 
man  (pro-tempo  !)  The  thanks  to  the  public  printed  from  speeches 
of  the  strike  leaders,  "for  walking  out  of  sympathy,"  was  rather 
rich  and  calls  for  no  comment.  The  public  was  annoyed  and 
inconvenienced,  which  they  had  no  right  to  be,  and  it  is  hoped 
that  the  strikers  and  the  management  will  settle  their  own  affairs 
together  and  in  private,  should  such  a  case  occur  again.     Certain 

t  is,  that  emboldened  by  the  success  of  the  Montreal  Street 
Railway  employees,  others  may  try  similar  tactics  in  the  spring  ; 
whether  with  success  or  no  remains  to  be  seen. 


The  Ontario  Lantern  Company,  of  Hamilton,  manufacturers  oi 
the  "Radiant  Shelby"  lamps  for  Canada,  have  recently  decided  to 
manufacture  the  Edison  lamp  also,  which  will  be  called  the  new 
"Brilliant.  '  The  company  are  now  produciug  1,500  incandescent 
lamps  daily. 
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ELECTRIC  SAFETY  DEVICE  FOR  RAILWAYS. 

A  new  electrical  device  for  preventing  collision 
between  railway  trains  has  recently  been  tested  with 
some  success  on  one  of  the  state  lines  near  Frankfort, 
Germany.  Mr.  Frank  H.  Mason,  United  States 
Consul-General  at  Berlin,  has  furnished  the  Govern- 
ment with  a  brief  account  of  this  tidvice,  which  seems 
to  mark  an  important  advance  step  in  the  solution  of  a 
difficult  and  perplexing  problem. 

The  device  is  the  joint  invention  of  Messrs.  Hubert 
Pfirmann  and  Max  VVendorf,  and  its  construction  and 
method  of  operation  are  as  follows  :  Midway  between 
the  rails  is  laid  a  light  third  rail  ot  the  ordinary  T 
pattern,  the  joints  of  which  are  so  connected  as  to  form 
a  continuous  conductor.  Midway  under  the  forward 
part  of  the  engine  is  hung  the  working  instrument,  an 
electrical  apparatus  inclosed  in  a  sqaare  case  or  jacket 
occupymg  a  cubic  foot  of  space.  The  instrument  is 
connected  with  a  contact  shoe  (see  illustrations),  which 
slides  along  the  third  rail  and  by  wires  with  a  telephone 
and  electric  alarm  bell  in  the  cab  of  the  engine  driver, 
and  a  red  incandescent  lamp  which  is  lighted  by  the 
same  impulse  that  rouses  the  alarm  bell  into  action. 
A  further  improvement  of  the  device  sets  the  electric 
brakes  on  the  engine  or  entire  train  simultaneously 
with  the  alarm  signal  which  sounds  the  bell. 

The  tests  were  conducted  on  the  main  line  from 
Frankfort  to  Hanau,  between  the  stations  Sachsen- 
hausen  and  Goldstein,  and  a  translation  of  the  official 
report  will  illustrate  concisely  the  working  of  the  ap- 
paratus. Two  locomotives,  numbered  respectively  290 
and  1420,  had  been  equipped  with  the  new  device  and 
the  experiments  proceeded  as  follows:  Engine  290, 
drawing  a  special  train  and  approaching  Sachsenhausen 
at  full  speed,  received  the  danger  signal  and  came  to  a 
full  stop;  the  driver  of  290  then  asked  by  telephone  the 
cause  of  the  signal  and  received  from  the  keeper  of  a 
grade  crossing,  half  a  mile  in  front,  word  that  a  wagon 
had  broken    down   in  crossing  the  track  and  obstructed 


that    the    semaphore   had   changed    to    "track   clear." 
Thereupon  290  resumed  full  speed. 

In  the  tests  to  prevent  collision, engine  1420  came  up 
rapidly  from  behind  and  on  the  same  track  as  290, 
which  had  slowed  down  and  was  proceeding  cautiously 
in  consequence  of  reported  danger  in  front.  The 
moment  that  1420  came  within  1,000  meters  (1,093 
yards)  of  290,  the  signal  on  both  engines  began  to  ring 
and  their  red  lights  to  glow.  Thereupon  1420  halted, 
the    driver    inquired    of  290    in  front    the  cause    of  the 


Safety  Device  for  Railways. — Telephone,  Alarm  Bell 
AND  Red  Light  in  Engine  Cab. 

alarm,  and  a  complete  understanding  between  the  two 
trains  was  immediately  established.  An  important 
point  in  this  connection  is  that  in  practice  the  same 
warning  signal  is  sounded  upon  every  engine  equipped 
with  the  apparatus  which  is  on  the  same  track  and 
within  the  prescribed  radius — a  kilometer  or  a  mile,  as 
the  case  may  be — Irom  the  engine  and  train  which 
cause  the  obstruction.  If  a  semaphore  be  falsely  set 
at  safety,  the  train  may  run  past  it  into  a  block  in 
which  another  engine  is  halted  or  moving  with  per- 
fect security  that  warning  will  be  given  in  ample  time 
to  prevent  a  collision  under  any  and  all  conditions 
of  darkness,  fog,  storm,  or  mistaken  instructions. 

The  German  Government  has  directed  that  a  section 
of  track  be  equipped  with  the  apparatus  for  careful, 
practical  experiments,  and  it  is  reported  that  the  Govern- 
ment of  Russia  has  obtained  license  to  test  it  in  actual 
service  on  its  new  military  lines  now  under  construction 
in  Siberia. 


Safety    Denice    for    Railways. — Third    R.\il    and 
Contact  Shoe. 

the  line.  After  ten  minutes'  wait,  the  engineer  of  290 
received  word  by  telephone  that  the  obstruction  had 
been  cleared  away  and  thereupon  resumed  his  trip. 

A  mile  farther  on,  the  signal  on  290  again  sounded, 
and  the  driver  was  informed,  by  telephone  as  before, 
that  the  semaphore  round  a  curve  and  more  than  half 
a  mile  distant  was  set  at  "halt".  Thereupon  engine 
290  slowed  down  and  proceeded  cautiously,  sounding 
its  whistle  at  short  intervals,  the  telephone  bell  in  the 
drivers'  cab  ringing  continuously  until  the  curve  was 
rounded,  when  the  ringing  ceased, notifying  the  engineer 


CANADIAN  ELECTRICAL  ASSOCIATION. 

The  Executive  Committee  of  this  Associatio  metn  in 
Toronto  on  February  13th  to  make  preliminary  arrange- 
ments for  the  annual  convention,  which  this  year  will 
be  held  in  Toronto.  Wednesday,  Thursday  and  Fri- 
day, June  loth,  nth  and  12th, were  chosen  as  the  dates 
for  the  convention.  The  local  committee  consists  of 
all  members  of  the  Association  residing  in  Toronto, 
with  Mr.  J.  J.  Wright  as  convenor. 

Messrs.  P.  G.  Gossler,  of  Montieal,  A.  A.  Dion,  of 
Ottawa,  and  J.  J.  Wright,  Toronto,  were  appointed  a 
committee  to  award  prizes  for  papers  of  superior 
merit. 

^Itis  expected  that  the  coming  convention  will  be 
largely  attended,  especially  by  the  western  members, 
and  that  the  programme  will  combine  in  a  profitable 
degree  instruction  and  pleasure. 
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Grounding  of 
Secondary  Wires. 


The  numerous  fatalities  from 
electric  shocks  which  have  oc- 
curred at  various  recent  dates, 
and  in  locations  so  close  as  to  bring-  the  matter  home 
to  US  with  peculiar  reality,  lend  increased  importance 
to  the  already  live  point  of  grounding  secondary  wiring. 
The  large  majority  of  lighting  work  is  now  performed 
from  alternating  current  circuits,  which  means  that  the 
Streets  are  covered  by  a  network  of  lines  carrying  a 
potential  of  not  less  than  1,000  volts,  more  likely  twice 
this.  In  addition  to  this  there  are  arc  light  lines  and 
those  of  the  telephone  and  telegraph  companies,  to  say 
nothing  of  the  overhead  trolley,  the  whole  forming  a 
combination  calculated  to  make  one  feel  that  crosses 
between  the  secondary  and  other  lines  carrying  poten- 
tials which  may  or  may  not  be  dangerous,  are  more 
likely  to  be  the  rule  than  the  exception.  Further, 
there  is  the  possibility  of  connection  being  made  in  the 
transformer  itself,  though  this  is  rather  remote,  the 
quantity  and  quality  of  the  insulation  used  in  modern 
apparatus,  as  evidenced  by  records  extending  over  a 
considerable  period,  making  breakdowns  of  this  char- 
acter almost  unheard  of.  On  the  other  hand,  it  is 
almost  impossible  to  guard  against  crosses  being  made 
outside  the  transformer,  because  storms,  falling  trees 
and  broken  wires  may  produce  contacts  at  the  most 
unlikely  and  inaccessible  places.  In  view  of  this  fact, 
that  one  cannot  surely  prevent  abnormal  voltages  from 
some  time  or  other  getting  onto  the  secondary  lines,  is 
it  not  desirable  to  absolutely  prevent  their  power  of 
harming  the  users  of  the  service  by  wiring  it  solidly 
and  firmly  to  a  good  ground  ?  This  may  render  im- 
perative the  use  of  better  construction  th  n  is  some- 
times put  into  interior  wiring,  but  it  also  means  abso- 
lute immunity  for  those  handling  it,  which  is  admittedly 
an  end  much  to  be  desired. 


The  past  month  has  seen  the 
A  New  Transmission,  starting    of    One  of   the    notable 

transinission  plants  of  Canada, 
namely,  the  Shawinigan  system,  which,  as  our  readers 
are  aware,  has  sold  its  output  for  the  city  of  Mon- 
treal to  the  Lachine  Rapids  Company.  The  line  is  the 
longest  which  is  operating  in  this  country,  namely,  80 
miles,  there  being  at  present  but  one  other  proj'ected 
installation,  that  from  Niagara  to  Toronto,  which  will 
transmit  over  a  greater  distance  than  this.  In  addition 
to  being  the  longest  it  will  also  enjoy  the  distinction  of 
carrying  the  highest  line  potential,  50,000  volt^^,  now 
in  use  in  this  country.  In  this  respect  also  it  is  prob- 
able that  for  some  time  to  come  the  Toronto-Niagara 
line  will  be  the  only  one  whose  voltage  will  be  carried 
to  as  high  a  point  as  this  ;  possibly  it  may  be  run 
slightly  above  it.  Another  point  in  which  the  system 
is  unique,  at  any  rate  on  this  side  of  the  line,  is  that 
the  line  wire  is  aluminum,  which  is  but  natural  in  view 
of  the  close  business  interests  between  the  power  com- 
pany and  that  which  manufactures  this  material.  There 
is  but  comparatively  little  data  available,  as  the  result 
of  experience,  regarding  the  behavior  of  this  metal 
under  the  extremely  low  temperatures  which  prevail 
during  parts  of  the  year  throughout  the  region  in 
which  the  company  operates,  and  the  results  obtained 
will  be  watched  with  great  interest  by  electrical  interests 
the  Continent  over.  Previous  to  their  contracting  for 
this  power    the  Lachine    Company  were   carrying    load 
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up  to  the  full  maximum  capacity  of  their  apparatus,  so 
that  the  addition  to  their  plant  puts  them  in  a  position 
to  now  care  for  much  more  business.  In  this  connec- 
tion it  is  perhaps  to  be  expected  that  rumours  regard- 
ing rate  cutting  in  the  effort  to  obtain  new  business 
will  be  rife,  but  it  is  to  be  hoped  that  this  will  not  come 
to  pass.  A  rate  war  is  always  bad  in  the  long  run  for 
the  principals  concerned,  besides  having  very  injurious 
effects  on  the  business  in  other  cities,  in  which  the  im- 
pression is  very  likely  to  get  abroad,  even  though  it 
may  be  quite  unjustified,  that  the  companies  operating 
in  these  localities  are  asking  too  much  for  their  pro- 
duct, and  that  a  wholesale  reduction  in  their  prices  is 
justifiable  and  to  be  expected  by  the  public. 


The  subject  of  wireless  telegraphy 
Wireless  Telegra.phy  is  receiving  a  great  deal  of  at- 
tention just  now  in  both  the  tech- 
nical and  non-technical  press.  The  latest  aspirant  to 
recognition  is  the  DeForest  system,  the  promoters 
of  which  have  been  giving  demonstrations  during 
the  latter  end  of  February  between  Hamilton  and 
Toronto.  According  to  the  newspaper  reports  experi- 
ments more  or  less  successful  have  been  conducted  at 
various  points  in  the  States,  and  at  the  present  moment 
plans  are  practically  completed  for  the  establishment  of 
various  stations  on  the  California  coast,  in  view  of 
which  the  object  of  the  local  demonstrations  does  not 
immediately  appear.  The  principle  at  the  sending  end 
does  not  seem  to  differ  very  materially  from  that  of 
the  other  systems  which  are  being  exploited,  the 
usual  high  voltage  transformer  with  condenser,  spark 
gap,  and  tower  being  used.  At  the  receiving  end  the 
main  part  of  the  equipment  consists  of  an  anti-coherer, 
so  called  because  its  operation  is  the  reverse  of  the  re- 
ceiving device,  the  coherer,  in  other  systems.  This 
latter  instrument,  normally  of  high  resistance,  becomes 
a  good  conductor  when  subjected  to  the  influence  of  a 
discharge  and  when  in  this  condition  allows  the  pass- 
ing of  a  secondary  or  relay  current  which  in  turn  gives 
a  signal  readable  bj  the  operator.  On  the  other  hand, 
the  anti-coherer  of  DeForest,  a  mixture  of  oil  and  water, 
is  normally  a  good  conduclor,  but  when  a  current 
from  the  receiving  pole  passes  through  it  it  becomes, 
through  the  formation  of  gas  bubbles,  of  high  resist- 
ance. The  flow  of  current  is  then  interrupted,  this  al- 
ternate starting  and  stopping  being  made  audible  to 
the  receiving  operator  through  the  medium  of  a 
telephone. 


In  this  connection  Mr.  Peter  Cooper  Hewitt  has  just 
announced  another  application  of  the  principle  involved 
in  his  mercury  vapor  lamp,  this  lime  as  an  adjunct  to 
wireless  telegraph}-  equipments.  The  oscillating  dis- 
charges from  the  sending  station  have  hitherto  been 
produced  by  a  condenser  discharging  through  air  across 
the  ordinary  spark  gap  arrangement  of  two  brass  balls. 
This  method,  while  fairly  satisfactory,  has  always  been 
a  source  of  difficulty  in  one  particular,  namely,  that  the 
rate  of  oscillating  or  discharging  varied  tremendously 
with  variations  in  the  state  of  the  atmosphere  and  the 
surface  of  the  brass  spheres.  This  variation  is  most 
objectionable  in  wireless  telegraphy,  as  it  prevents  a  re- 
ceiving instrument  being  turned  to  receive  impulses 
from  a  sender  operating  at  a  given  rate  of  oscillation, 
a  condition  obviously  impossible  if  the  rate  is  constant- 


ly varying.  Mr.  Hewitt  now  finds  that  his  mercury  va- 
por tube  makes  a  most  excellent  interrup- 
ter, producing  a  very  large  number  of  oscil- 
lations per  second  and  at  an  absolutely  regular 
rate  of  speed,  two  most  desirable  points.  It 
would  thus  appear  as  if  Mr.  Hewitt  had  discovered  a 
principle  which  will  allow  wireless  telegraphy  to  make 
more  pronounced  progress,  and  which  is  entitled  to  be 
classed  in  importance  with  the  original  investigations 
of  Mr.    Marconi. 


In  bygone  days  the  question  of 
^'^  Factiilir '"''       the  motive    power  for   a  factory, 

either  one  in  operation  or  one  to 
be  built,  was  settled  with  but  very  little  discussion,  one 
large  prime  mover,  and  perhaps  very  unfavorably 
situated  at  that,  being  the  only  plan  available.  To- 
day there  are  several  methods  to  choose  from,  each  of 
which  has  its  own  particular  field,  but  year  by  year  it 
is  coming  to  be  more  generally  conceded  that  electrical 
driving  has  many  points  which  entitle  it  to  be  con- 
sidered as  the  most  suitable  in  the  large  majority  of 
manufacturing  establishments.  Users  of  power  are 
divided  roughly  into  two  large  classes,  those  who  buy 
their  power  from  some  other  public  or  private  producer, 
and  those  who  control  their  own  steam  or  water  plants. 
Those  in  the  former  division,  aside  from  the  fact  that 
it  is  practically  the  only  way  in  which  power  is  offered 
as  a  commercial  article,  naturally  use  electrical  ma- 
chinery as  their  transforming  agent  because  of  its 
lower  fire  risk  and  greater  cleanliness  and  convenience, 
but  in  the  second  case  it  is  sometimes  a  moot  point  as 
to  whether  or  no  the  expense  of  an  electric  dis- 
tributing system  is  justifiable.  Material  for  ordinary 
products  represents  approximately  fifty  per  cent,  of  the 
cost  of  an  article,  labor  or  time  in  other  less  direct 
forms  comprising  some  forty-five  per  cent,  and  power 
the  balance.  From  this  it  will  be  seen  that  when  con- 
sidering the  choice  of  a  system  mere  economy  of  trans- 
mission is  but  a  secondary  feature,  because  the  power 
item  is  such  a  small  proportion  of  the  total  cost.  On 
the  other  hand,  presuming  that  any  given  method  of 
power  enables  a  reduction  to  be  made  in  the  item  of 
labor,  it  will  at  once  be  evident  that  the  aggregate  cost 
will  be  materially  affected,  and  modern  practice  is 
demonstrating  more  and  more  that  the  electric  motor, 
by  reason  of  the  great  facilities  which  it  offers  for  a 
wide  range  of  speed  control,  is  a  most  satisfactory 
agent  for  producing  this  desirable  end.  There  are, 
of  course,  a  great  many  manufacturing  processes 
which  do  not  require  variable  speeds,  but  on  the  other 
hand  there  are  an  immense  number  which  do,  and  to 
these  latter  the  individual  system  of  electric  drive,  a 
motor  to  each  machine  or  tool,  is  peculiarly  suited  as 
offering  a  means  of  materially  reducing  the  cost  of  the 
goods  produced  by  greatly  increasing  the  output  of  the 
various  operators  and  the  machines  which  they  control. 


The  Cataract  Power  Companj',  of  Hamilton,  .Ont.,  are  having 
plans  prepared  for  an  enlargement  on  an  extensive  scale  of  their 
plant  at  DeCew  Falls.  The  propobed  improvements  will  include 
the  enlargement  of  both  the  power  house  and  the  canal. 

Messrs.  James  Robinson,  M.P.,  C.J.  Coster  and  Thos.  M. 
Robinson,  of  St.  John,  J.  McDavitt  and  Edward  Payson  Brown, 
of  New  York,  are  applying  for  incorporation  as  the  Aluminum 
Production  Company  of  New  Brunswick,  Limited,  with  capital  of 
$1,000,000.     The  chief  place  of  business  will  be  Newcastle,  N,B. 
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THE  DE  FOREST  SYSTEM  OF  WIRELESS 
TELEGRAPHY. 

The  attention  of  Canadians  has  been  drawn 
to  the  De  Forest  System  of  Wireless  Telegraphy  by 
the  experiments  which  are  now  being  conducted  for 
transmitting  messages  between  Toronto  and  Hamilton, 
and  the  incorporation  of  the  De  Forest  Wireless  Tele- 
graph Company  of  Canada,  Limited.  It  was  expected 
that   a  public   test  would   have  been   made    before  this 


Transmitting  Apparatus,  De  Forest   System  of 
Wireless  Telegrappy."' 


time,  but  arrangements  have  not  yet  been  fully  com- 
pleted. 

The  inventor  of  this  system  of  wireless  telegraphy  is 
Dr.  Lee  de  Forest,  an  American  only  twenty-nine  years 
of  age.  He  is  a  graduate  of  Yale  University,  where 
he  studied  electrical  oscillation  for  six  years.  He 
entered  the  employ  of  the  Western  Electrical  Com- 
pany, of  Chicago,  and  there  continued  his  experiments. 
His  first  outdoor  testwas  made  in  Chicago  in  1901.  Later 
he  removed  the  scene  of  his  experiments  to  New  York. 
During  the  naval  manoeuvres  off  the  New  England 
coast  last  summer,  he  established  stations  at  Fort 
Wadsworth  and  Fort  Hancock,  which  were  bought  up 
by  the  United  States  Signal  Corps.  The  tests  made 
under  the  auspices  of  the  Navy  Department  are  said  to 
have  been  very  successful,  forty-eight  words  a  minute 
being  sent  between  Washington  and  Annapolis. 
These  two  stations  are  separated  by  thirty-six  miles 
entirely  overland,  consisting  of  rough,  hilly  country 
heavily  wooded.  German  and  French  wireless  tele- 
graph engineers  who  have  essayed  to  cover  this 
distance  have  pronounced  it  equal  to  180  or  200  miles 
over  salt  water.  The  Slaby-Arco  and  Braun  German 
systems  and  the  Ducrete  and  Rochefort  systems  from 
France  have  all  been  tried  over  this  range.  Though 
exhaustive  experiments  were  made,  the  Slaby-Arco 
system  was,  it  is  said,  the  only  foreign  system  which 
was  able  to  transmit  intelligible  messages,  and  this 
only  after  careful  tuning  of  ihe  two  sets  of  instruments. 
The  De  Forest  apparatus  was  in  use  by  the  Naval 
Board  three  weeks,  and  no  difficulty  whatever  was 
experienced  in  covering  the  distance  from  the  start. 
No  tuning  was  required.  This  results  from 
the  extreme  sensitiveness  of  the  De  Forest  receiver  and 
the  positive  and  powerful  action  of  the  transmitter 
employed. 

The  De  Forest  anti-coherer,  being  a  current-operated 
device,  is  best  placed  at  a  current  loop  or  static  node, 
that  is,  at  the  base  of  the  antenna,  which,  it  is  said, 


accounts  for  its  operating  where  the  coherer,  or 
potential-operative  device,  is  uninfluenced.  Inasmuch 
as  the  attaching  of  an  earth  connection  to  one  side  of 
the  receiver  compels  a  static  node  there,  it  was  found 
that  signals  continued  to  be  received,  even  when  a 
length  of  wire,  inductive  or  non-inductive,  was  inserted 
between  it  and  the  base  of  the  antenna,  even  when  this 
length  amounted  to  that  of  the  antenna,  or  more. 

At  Annapolis  and  Washington  the  Navy  Department 
had  masts  180  feet  in  height.  From  these  hung  a  fan 
of  five  wires,  of  an  average  length  of  200  feet.  The 
ground  connections  consisted  of  two  copper  plates, 
2x6  feet  each,  buried  6  feet  below  the  surface.  During 
the  tests  an  officially  recorded  speed  of  35  words  the 
minute  was  maintained,  and  many  of  the  test  dispatches 
were  in  the  Navy  Code.  Press  dispatches  were  con- 
tinually exchanged,  and  the  value  of  "wireless"  as  a 
new-s  transmitting  medium  was  interestingly  demon- 
strated when,  after  the  runaway  accident  to  Secretary 
of  the  Navy  Moody,  at  Annapoli-^,  the  De  Forest 
operators  at  Washington  had  the  news  to  the  press 
and  the  Navy  Department  fully  thirty  minutes  before  it 
was  known  by  telephone  or  telegraph. 

The  ideas  embodied  in  the  receiver  and  sender  have 
done  away  entirely  with  the  coherer  at  the  receiving 
station  and  the  induction  coil  at  the  sending  end.  In 
the  coherer  heretofore  almost  invariably  used  as  the 
receiving  instrument  in  space  telegraphy,  the  great 
drawback  is  the  necessity  for  a  tapping  or  decohering 
device,  with  the  complication  of  apparatus  this  involves, 
its  uncertainty  of  action,  and,  most  important  of  all, 
the  time  lag,  with  limited  speed  of  signal  transmission 
thus  made  inevitable.  To  the  new  receiving  device 
its  inventor  has  applied  the  name  "responder",  a  term 
first  suggested  as  one  suitable  for  any  resistance  device 


Receiving  Apparatus,  De  Forest  System  of  Wireless 
Telegraphy. 


sensitive  to  electric  radiations,  regardless  of  any  theory 
of  the  particular  action  involved.  The  device  is  not  an 
"anti-coherer",  for,  although  the  action  of  the  electric 
waves  upon  the  new  receiver  is  to  cause  a  sudden  in- 
crease in  its  resistance,  similar  to  that  observed  with 
the  arsenic  or  lead-peroxide  "coherer",  yet  this  effect 
is  due  to  an  entirely  different  action.  Just  what  this 
action  is  and  the  mode  of  operation,  as  well  as  the  full 
theory  involved  and  the  conditions  governing,  have 
been  the  subject  of  careful    and    painstaking    scientific 


March,  1903 


TME  CANADIAN   ELECTRICAL  NEWS 


research.  The  responder  appears  to  be  extremely 
sensitive  in  its  action,  and  is  instantly  and  automatic- 
ally restored  to  its  normal  condition  of  high  electrical 
resistance  at  the  cessation  ot  the  Hertz  impulse.  This 
automatic  restoring  quality  of  the  responder  allows  an 
ordinary  telephone  receiver  to  be  used  to  good  advant- 
age at  the  signal  receiving  device.  In  this  one  hears, 
as  it  were,  the  sound  of  the  spark  at  the  sending  in- 
strument, for  however  rapidly  these  sparks  follow  one 
another,  the  responder  restores  itself  to  its  original 
condition  after  each,  and  is  thus  able  to  respond  to  the 
succeeding  impulse.  Thus,  by  employing  an  induction 
coil  and  Wehnelt  interrupter  with  an  adjustible  platinum 


l>K.   I,EE  De  Forest, 
Inventor  of  the  De  Forest  System  of  Wireless  Telegraphy. 

anode,  for  the  sending  instrument,  a  sort  of  crude 
musical  scale  or  siren  can  be  operated,  and  the  same 
note  is  heard  ascending  or  descending,  by  one  listening 
at  the  telephone  connected  in  the  responder  circuit.  In 
telegraphing,  the  receiving  operator  hears  the  dots  and 
dashes  of  the  Morse  code  in  short  or  long  "ripples", 
very  much  as  the  sending  operator  hears  it  in  ihe 
sound  of  the  induction  coil's  spark.  This  automatic 
restoring  quality  of  the  new  responder,  iherefore,  al- 
lows a  speed  of  signal  transmission  limited  only  by  the 
ability  ot  the  receiving  operator  to  read.  It  de-iired, 
an  ordinary  relay  may  be  substitu.ed  for  the  telephone 
and  the  signals  received  on  the  Morse  sounder.  The 
telephone  is  preferred,  however,  on  account  of  the 
greater  simplicity  of  the  receiving  circuit  thus  made 
possible,  comprising,  as  it  then  does,  beside  the  re- 
sponder, only  choke  coils,  the  necessary  resistance,  a 
cell  of  battery  and  the  telephone.  The  responder  has 
been  found  to  work  best  on  a  small  current.  Thus, 
with  one  ordinary  dry  cell  several  thousand  ohms'  re- 
sistance is  included  in  circuit.  The  normal  resistance 
of  the  device  is  about  50  ohms,  increasing  to  1,000  or 
more  under  the  influence  of  the  electric  impulse. 

The  De  Forest  system  makes  no  claim  to  syntonic 
methods,  but  introduces  several  novel  features.  It  is  the 
only  system  using  a  generator  of  the  transformer  type; 
current  from  an  engine-driven  alternator  having  a  po- 
tential of  500  volts  is  stepped-up  by  a  commerical 
transformer  to  a  voltage  of  20,000  or  higher,  the  os- 
cillator is  connected  in  series  with  the  antenna  and 
earth  and  is  of  the  open-circuit  type;  the  resonator  is 
also  of  the    B.   C.  type,  and  operates    an   anti-coherer. 


through  a  transformer,  as  in  the  Marconi,  Braun  and 
Guarini  receivers;  the  impulses  are  translated  into 
Morse  by  head  telephones  through  the  responder  like 
that  ot  the  Slaby-Arco  portable  system. 


THE  BELL  TELEPHONE  COMPANY. 

The  annual  meeting  of  the  Bell  Telephone  Company 
was  held  in  Montreal  on  February  26th.  The  state- 
ment for  igo2  showed  that  5,623  subscribers  were 
added  during  the  year  and  that  the  total  number  of 
sets  of  instruments  now  earning  rental  are  48,481. 
The  company  now  owns  and  operates  377  exchanges 
and  553  agencies;  2,655  m'les  of  wire  were  added  to 
the  Long  Distance  system  in  1902  ;  ot  these  1,042 
are  in  the  Ontario  Department,  1,240  in  the  Eastern 
Department,  and  373  in  the  North-Western  Depart- 
ment. The  long  distance  lines  now  owned  and 
operated  by  the  company  comprise  26,848  mile.s  of 
wire  on  6,991  miles  of  poles. 

The  total  receipts  for  the  year  were  $2,085,134.26 
and  the  expenses  $1,580,831.39,  leaving  a  net  revenue 
of  $504,282.89,  from  which  was  paid  out  $411,860.40 
in  dividends. 

Officers  and  directors  for  the  ensuing  year  have  been 
elected  as  follows  :  C.  F.  Sise,  president  ;  Hon.  R. 
MacKay,  vice-president  ;  Robert  Archer,  Hugh  Paton, 
Charles  Cassils,  F.  P.  Fish,  W.  R.  Driver  and  Thomas 
Sherwin. 

Additional  property  adjoining  the  head  office  in 
Montreal  has  been  purchased,  and  at  an  early  date  a 
new  building  will  be  erected  to  meet  the  requirements 
of  the  growing  business  of  the  company. 


THE  LINEMAN. 


Thin  scattered   ranks  of  snow 

Stampede  along  Ihe  street, 
And  sagg'ing  wires  betray  the  slow, 

Chill   mischief  of  the  sleet. 
In  homely  garb  of  toil, 

With  tools  of  quamt  device. 
The  lineman  comes,  his  shouldered  coil 

Grey  with  a  rime  of  ice. 
Unpraised  adventurer. 

He  climbs  enchanted  towers. 
And  mends  the  magic  threads  that  stir 

Tne  world's  remotest  powers. 
From  heights  wind-desolate 

His  torch-flame  cheerless  blue, 
(Red,  red  the  hearth  where  loved  ones  wait 

The  winter  twilight  through). 
Lineman,   what   hindereth 

That  message  I  would  hear? 
Canst  mend  ihe  web   twixt  Life  and  Death  ? 

Canst  gain   responses  clear  ? 
I   call,   but   still   behold 

No  spark  of  answering  fire  ; 
Oh,  for  some  lineman   true  and  bold 

To  mend  that  broken  w're  ! 
-William  Hurd  Hillyer,  in  Lippincoit's  Magazine. 


The  citizens  of  Sydney,  N.  S.,  recently  tendered  a  banquet  to 
Signnor  Marconi,  which  was  one  of  the  most  successful  functions 
of  the  kind  ever  held  in  the  Maritime  Provinces.  The  dinmg 
room  of  the  Sydney  Hotel  w;is  beautifully  decorated  with  flowers 
and  the  electrical  display  was  on  a  most  elaborate  scale.  At 
opposite  ends  of  the  table  were  placed  two  miniature  Marconi 
towers,  representing  respectively  the  stations  at  Table  Head  and 
at  Poldhu,  Cornwall.  Between  these  two  stations  an  electric 
spark  flashed  at  intervals,  signifying  the  passing  of  wireless 
messages.  The  distinguished  inventor,  in  responding  to  the 
toast  of  the  evening,  stated  that  the  cost  of  establishing  a  trans- 
Atlantic  wireless  telegraph  service  was  less  than  $200,000,  while 
it  cost  $4,000,000  to  lay  an  Atlantic  cable.  His  company  were 
under  contract  to  transmit  messages  for  ten  cents  a  word,  but  he 
would  not  be  surprised  if  in  the  near  future  wireless  messages 
were  flashed  across  ihe  Atlantic  at  a  cost  of  a  cent  a  word. 
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COMBINED      TELEGRAPH,    TELEPHONE,    ELECTRIC 
LIGHT  AND  POWER  SYSTEM. 

Mr.  Alexander  McMartin  Stark,  superintendent  in  Toronto  for 
the  Bell  Telephone  Company,  has  patented  a  novel  .system  by 
means  of  which  a  subscriber  is  furnished  with  electric  light, 
power  and  communication  over  the  same  circuit  at  the  same 
lime.  In  carrying  out  the  purpose  of  the  invention  Mr.  Stark 
uses  a  power  current  transmitted  over  a  main  power  circuit  and 
distributed  at  each  subscriber's  station  to  the  subscriber's  main 
circuit  to  furnish  him  continuously  with  current  for  his  lamps, 
motors,  and  communication  instruments  and  maintain  this 
power  current  at  conslant  tension  by  storage  battery  bridged 
acro.ss  the  main  power  circuit  between  the  generator  and  sub 
scriber's  station.  The  accompanying  drawing  represents  a  dia- 
grammatic view  of  a  complete  system  of  distribution. 

In  the  drawing  (a)  is  the  generator  station,  which  may  contain 
any  number  of  switchboards,  and  (b)  (b')  the  subscriber's 
stations.  Connecting  the  generator  station  with  the  subscriber's 
station  is  a  three-wire  circuit  consisting  of  two  main  conductor 
wires  (d)  (d')  and  a  main  return  wire  (e).  Tapping  the  main- 
conductor  wire  (d)  and  leading  to  the  subscriber's  station  (b)  is 
the  subscriber's  conductor  wire  (f),  in  circuit  by  means  ot  the 
subscriber's  return  wire  (h)  with  the  main  return  wire  (e).  Con- 
nected in  parallel  with  the  subscriber's  conductor  and  return 
wires  are  a  series  of  lamps  (g)  and  a  motor  (g").  The  electric 
current  continuously  circuits  over  the  main-conductor  wire  (d)  to 
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Combined  Telephone,  Telegraph,  Electrk'  Light 
AND  Power  System. 


the  subscriber's  conductor  wire  (f ),  through  the  lamps  (g),  sub- 
scriber's return  wire  (h),  to  the  main  return  wire  (e).  Tapping 
the  subscriber's  conductor  wire  (f)  is  the  telephone  conductor 
wire  (i),  leading  to  the  telephone  receiver  (j),  in  circuit  with  the 
telephone  transmitter  (k),  which  is  connected  with  the  sub- 
scriber's return  wire  (h)  by  the  telephone  return  wire  (o)  and 
interposed  in  the  circuit  between  the  tap  (1)  and  receiver  ( j)  is  a 
resistance  (m).  The  telephone  hook  (r')  is  connected  to  the  line 
wire  (s),  leading  to  the  lip  (t)  of  the  plug  (u),  and  connected  to 
the  line  wire  (s)  is  the  conductor  wire  (a')  of  the  signal-lamp 
relay  (c'). 

The  subscriber's  signaling  device  (w)  is  tapped  on  the  sub- 
scriber's return  wire  (h)  by  the  wire  (w"),  and  when  the  receiver 
is  on  the  hook  (r')  the  circuit  for  the  current  is  established  over 
the  line  wire  (s)  from  the  central  station  through  the  hook  (r'), 
contact  point  (q),  subscriber's  signaling  device  (w),  and  wire 
(w")  to  the  main  return  wire  (e).  Connected  with  the  condenser 
conductor  wire  (p)  are  the  wires  (x)  and  (x"),  forming  the  telegraph 
circuit,  in  which  is  interposed  the  usual  telegraph  instruments 
(y).  Interposed  on  ihe  condenser  conductor  wire  (p),  between 
the  lelegraph-circuit  wires  (x)  and  (x"),  is  a  condenser  (r),  the 
purpose  of  which  is  to  prevent  ihe  interrupted  current  of  the 
telegraph  instrument  being  transmitted  to  the  receiver  of  the 
telephone  instiumenl.     When   the   receiver   has   been   removed 


from  the  telephone  hook  (r'),  the  circuit  from  the  central  station 
is  from  the  tip  (t)  of  the  plug  (u),  line  wire  (s),  telephone  hook 
(r'),  contact  point  (q),  condenser  conductor  wire  (p),  telephone 
conductor  wire  (i),  receiver  (j),  and  transmitter  (k)  to  the  tele- 
phone wire  (o)  and  main  return  wire  (e),  and  also  over  the  tele- 
graph circuit,  the  telegraphic  messages  being  received  and 
transmitted  over  the  telephone  circuit  when  ihe  telephone  hook 
is  in  this  position.  A  similar  system  of  circuits  is  installed  in  the 
subscriber's  station  (b'). 

Bridged  on  the  main  power  circuit  is  a  storage  baltery  (z|  to 
aid  in  maintaining  constant  pressure  of  the  current  as  it  circuits 
from  the  generator  lo  the  subscriber's  Stations  and  to  remove 
the  effects  of  the  imperfect  commuiation  of  the  generalor  and 
destroy  the  individual  vibrations  of  the  currient  by  a  neutraliza- 
tion of  the  same.  At  the  subscriber's  slaiions  the  current  con- 
tinuously passes  over  the  subscriber's  conductor  wire  (f), through 
(he  electric  lamps  (g)  and  motor  (g°),  to  the  return  wire  (h)  and 
main  return  wire  (e).  The  current  through  the  lamps  and  motor 
is  not  interrupted  to  any  noticeable  or  appreciable  extent  by  Ihe 
cutting  in  of  the  telephone  or  telegraph  instruments,  or,  in  other 
words,  the  circuit  of  the  current  from  the  generalor  through  Ihe 
lamps  and  motors  is  continuous  and  of  a  sufficiently  high 
potential  to  perform  the  work  required  of  it.  At  the  lap  (I) 
sufficient  current  is  taken  off  the  power  circuit  to  operate  the 
telephone  and  telegraph  instruments  and  passes  through  a 
resistance  (m)  to  protect  the  telephone  and  telegraph  instru- 
ments against  its  high  potential.  The  current  circuits  con- 
tinuously from  Ihe  resistance  (m)  through  the  telephone  conduc- 
tor wii-e  (i),  receiver  (  j),  transmitter  (k),  telephone  return  wire 
(o),  to  the  main  return  wire  (e).  In  the  case  of  the  telephone, 
the  circuit  of  the  current  is  constant  through  the  instruments, 
while  in  the  case  of  the  telegraph  instrument,  the  circuit  of  the 
current  is  interrupted  until  the  telephone  hook  (r')  engages  the 
contact  point  (q). 

Assuming  that  subscriber's  station  (b)  desires  to  communicate 
with  subscriber's  station  (b'),  the  receiver  is  removed  from  the 
telephone  hook  (r'),  when  a  circuit  from  the  generator  (a)  is 
established  over  the  subscriber's  conductor  wire  (f),  resistance 
(m),  condenser  and  telegraph  circuits  to  Ihe  contact  point  (q), 
hook  (r'),  and  line  wire  (s)  lo  the  signal  lamp  (v).  The  operator 
at  the  central  station,  after  the  lighting  of  the  signal  lamp, brings 
the  contact  points  (i")  (j")into  engagement  with  the  contact 
points  of  the  branch  wires  (k")  (I"),  respectively,  forming  a  cir- 
cuit from  Ihe  line  wire  (s)  through  the  operator's  instrumental 
the  central  station  and  line  return  wire  (f)  to  the  main  return 
wire  (e), 'putting  the  operator's  instrument  into  communication 
with  the  instrument  at  subscriber's  station  (b).  The  generator 
current  from  subscriber's  station  terminates  in  the  tip  (I)  of  the 
plug  (u),  and  the  operator  on  being  requested  to  connect  sub- 
scriber's station  (b)  with  subscriber's  station  (b'),  inserts  the  tip 
(t)  of  Ihe  subscriber's  plug  (u)  into  the  jack  (t')  of  the  subscriber's 
station  (b'). 

On  the  removal  of  the  receiver  from  the  telephone  hook  at 
subs -riber's  station  (b')  the  circuit  of  the  current  through  the 
signaling  device  is  broken  and  is  established  over  the  condenser 
conductor  wire  and  through  the  condenser  to  the  telephone 
instrument  and  also  over  the  telegraphic  circuit  and  then  over 
the  telephone  return  wire  to  the  main  return  wire  (e).  The  sub- 
scriber at  station  (b)  is  now  in  communication  with  the  sub- 
scriber at  station  (b'),  the  generator  (a)  continuing  to  furnish 
the  curl ent  for  the  operation  of  the  instruments,  as  well  as  for 
the  operation  of  the  lamps  and  motors  at  both  stations.  When 
the  plug  (1°)  is  inserted  in  the  jack  (4)  the  calling  subscriber's 
spring  (x')  moves  against  the  contact  point  (a"),  and  establishes 
a  circuit  from  the  generator  (a)  over  the  line  wire  (s)  through 
the  disconnect  lamp  (w'),  to  the  line  return  wire  (f),  the  spring 
(x')  and  contact  point  (a"),  forming  part  of  the  plug  switch. 
When  the  generator  circuit  from  the  subscriber's  station  (b)  is 
broken  by  the  receiver  being  hung  on  the  telephone  hook  (r') 
at  subscriber's  station  (b),  the  circuit  through  the  disconnect 
lamp  (w')  is  broken  and  the  operator  is  signaled  that  the  instiu 
ments  are  no  longer  in  use,  and  the  plug  (1°)  is  then  discon- 
nected from  the  jack  (4)  and  returned  to  its  socket. 


Montreal  is  to  be  the  headquarters  of  the  Canadian  Marconi 
Company,  which  is  now  preparing  to  install  a  wireless  trans- 
continental service  throughout  the  Dominion.  Mr.  John  D.  Oppe, 
of  London,  Eng,,  who  is  to  become  the  manager  of  the  Canadian 
company,  is  now  fitting  up  a  suite  of  offices  in  Montreal. 
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i    QUESTIONS  AND  ANSWERS    i 

"Engineer":  What  is  the  rule  for  finding  the  horse 
power  transmitted  by  leather  belts?  What  is  the  pro- 
per speed  to  run  them  at?  Which  side  should  run  next 
to  the  pulley  ? 

Ans. — Various  belt  makers  give  different  figures  for 
the  power  which  their  products  will  transmit,  but  for 
average  heavy  double  belts,  running  at  four  thousand 
feet  per  minute,  a  safe  load  is  lo  to  12  horse  power  per 
inch  of  width.  The  power  transmitted  will  increase  or 
decrease  indirect  proportion  to  any  change  in  this  speed. 
A  speed  of  4000  feet  per  minute  is  considered 
good  practice,  speeds  appreciably  above  or  below  it 
being  considered  on  the  one  hand  too  high  to  give  en- 
tirely satisfactory  service,  on  the  other  too  low  to  make 
the  cost  of  belting  come  within  reasonable  limits.  In 
single  belts,  the  hair  side  should  run  next  to  the  pulleys, 
on  double  belts  you  must  run  a  hair  side  on  both  the 
ins'.de  and  outside,  because  the  two  flesh  sides  are 
glued  together. 

"J.  R."  :  Will  a  generator  heat  more  on  a  load  of 
say  500  kilo,  volt  amperes  when  the  power  factor  is 
100  per  cent,  and  it  is  therefore  delivering  500  k.  w. 
to  the  circuit,  than  it  will  with  the  same  apparent 
power  but  at  a  lower  power  factor,  in  which  case  the 
actual  energy  delivered  is  less  ? 

Ans. — The  heating  will  be  greater  in  the  latter 
case.  This  at  first  sight  seems  peculiar,  but  it  is  due 
to  the  fact  that  the  less  the  power  factor  the  greater  is 
the  magnetizing  current  required,  from  which  it 
follows  that  the  copper  losses  in  the  field,  and  all  the 
iron  losses,  due  to  the  increased  magnetic  flux,  are 
both  increased.  The  foregoing  is  true  only  if  the  de- 
crease in  the  power  factor  be  due  to  a  lagging  current, 
which  we  presume  is  the  case  in  the  machine  you 
mention.  If  the  current  be  leading,  while  the  power 
factor  will  still  be  less  than  unity,  the  heating  will 
decrease  because  the  magnetizing  current  and  flux  will 
both  be  less. 


"  Marine  Engineer  "  :  I  want  to  put  in  a  small  light- 
ing plant  on  a  boat  carrying  165  pounds  of  steam. 
Can  I  get  a  small  engine  to  work  off  that  pressure  ? 

Ans. — It  is  not  likely  that  any  engine  builder  would 
care  to  sell  his  product  to  operate  as  a  single  cylinder 
engine  oft  any  such  pressure,  and  a  compound  in  any 
size  smaller  than  say  100  horse  power  is  not  considered 
good  practice,  but  you  can  get  a  plant  which  will 
give  you  good  service  by  installing  a  redncing  valve  to 
bring  your  steam  pressure  down  to  say  80  or  90  lbs. 
Any  ordinary  single  cylinder  engine,  condensing  or 
nun-condensing,  will  work  on  this   pressure. 


"  Lineman  "  :  What  is  the  difference  between  the 
drop  and  the  loss  in  any  given  line  of  wiring? 

Ans — There  Is  no  difference  in  direct  current  work, 
they  being  identical.  In  alternating  current  circuits 
the  loss  Is  the  power  which  Is  actually  absorbed  or  lost 
in  forcing  the  current  through  the  wires,  and  is  numer- 
ically equal  In  watts  to  the  resistance    of   the  line  in 


ohms  multiplied  by  the  square  of  the  current  in  amperes, 
which  is  also  the  rule  for  finding  the  loss  or  drop  In 
direct  current  circuits.  The  drop  In  alternating  current 
lines  Is  the  difference  between  the  voltage  delivered  by 
the  generator  to  the  line  and  that  received  at  the  other 
or  load  end.  It  is  equal  to  the  volts  consumed  by  the 
resistance  of  the  line  (the  loss)  plus  that  consumed  by 
the  reactance,  which  may  or  may  not  be  considerable, 
depending  on  the  size  of  the  wire,  the  current  passing 
through  It,  the  frequency  and  the  distance  between 
the  wires.  It  will  thus  be  seen  that  it  is  always  slightly 
greater  than  the  loss,  sometimes  considerably  so. 


"Student":  What  is  the  meaning  of  the  terms  "long 
shunt"  and  "short  shunt." 

Ans. — -The  term  short  shunt  means  that  in  a  com- 
pound wound  machine  the  shunt  field  is  connected 
directly  to  the  armature  brushes,  in  which  event  the 
current  in  the  shunt  field  does  not  go  through  the  series 
winding.  In  the  long  shunt  the  opposite  Is  true,  the 
shunt  winding  being  connected  to  the  other  end  of  the 
series  field.  The  terms  are  almost  obsolete  now. 
There  is  not  much  difference  between  the  two  methods 
of  wiring,  as  far  as  actual  operation  is  concerned, 
though  the  latter  allows  of  the  machines  being  excited 
direct  from  the  bus  bars,  which  is  sometimes  a  desir- 
able feature. 


"J.  King,  Toronto"  :  Can  you  inform  me  through 
your  columns  if  water  wheel  governors  have  been  con- 
trolled at  a  distance,  electrically  or  by  other  means, 
anywhere  in  Canada  or  United  States  ?  If  so,  how  is 
the  same  accomplished  ? 

Ans. — The  Lombard  Water  Wheel  Governor  Com- 
pany have  a  type  in  which  the  speed  is  lowered  or 
raised  at  will  by  a  small  motor,  placed  on  the  governor 
itself,  and  which  is  controlled  by  a  switch  placed  at  any 
convenient  point,  irrespective  of  the  location  of  the 
governer  ;  there  may  be  more  than  one  switch  if  it  Is 
found  desirable  to  handle  the  governor  from  two  or 
more  points.  The  principle  on  which  the  device  works 
is  that  the  motor,  when  moved  In  one  direction,  short- 
ens the  length  of  the  fulcrum  on  which  the  governor 
balls  swing,  when  rotated  the  other  way  the  opposite 
result  is  attained.  The  same  device,  with  slight  modi- 
fication, can  also  be  used  to  start  or  stop  the  wheel 
from  any  point  desired. 


"Reader"  :  Will  you  kindly  inform  one  of  your 
readers  if  the  larger  companies  throughout  Canada  use 
a  double  busbar  arrangement  on  their  switchboards 
and  if  these  busbars  are  ever  arranged  so  that  they 
can  be  sub-divided.  If  this  is  done,  can  you  tell  me 
which  of  the  larger  companies  in  Canada  use  the 
arrangement  ? 

Ans. — The  use  of  double  busbar  equipments  can- 
not be  said  to  be  common  practice  in  Canada,  though 
some  of  the  larger  companies  use  it.  Among  them 
may  be  enumerated  the  London  Electric  Company,  the 
Hamilton  Electric  Light  Company,  the  Ottawa  and 
Hull  Power  Company,  the  Jacques  Cartier  Electric 
Company  and  the  Montreal  Light,  Heat  &  Power 
Company.  The  latter  company  is  the  only  one  as  far 
as  we  are  aware  who  In  addition  to  having  the  two 
sets  also  have  means  of  subdividing  them. 
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INDICATOR  CARDS.  profit  and   loss   reserve  account,  $36,027.64  ;    balance 

We  show  on  this  page  a  set  of  indicator  cards  taken  carried  forward  to  profit  and  loss,  $4,833.39,  a  total  of 

from  a   Robb-Armstrong  single    valve    engine,    which  $228,733.       The    credit   to    the    contingent    fund    on 

are  almost  as  perfect  as  can  be  obtained   from   a    four-  December  31,  1902,  was  $91,070.     The   percentage  of 

valve  engine.  t"*^'  expenses  decreased  4.75  per  cent,  last  year,  from 

These  engines  have  a  special    form    of   rocker    arm,  34- 02  per  cent,  in  1901  to  29.27  per  cent,  last  year.     In 

designed  by  Mr.  A.  G.  Robb,    general    supsrintendent  1899  they  were  44. 16  per  cent. 

of  the  Robb  Engineering  Company,  by  whi.h  the  valve  The    following    statement    of    connected    loads    was 

is  moved  more  quickly  at  one  end  of  its  stroke  than  at  submitted  : 

the  other,  thus  overcoming  the  irregularity  in  the   time  1900        19°'         '902      Increase. 

of  admission  and  cut-off  due  to  angularity  of   the    con-  Incandescent  lamp- 7>.5oo     87,8.8     .05,348     17.53° 

,  Alternating  arcs 205  321  392  71 

necting  rod,  which  causes  the  piston  to  move  faster    at  H.  P.  of  motors  connected     2,716      3,280        3,6^/i      389X 

the  back  end  than  at  the  front  end  of  the  cylinder,  and  Town  of  Lachine 150  185  35 

which  in  single  valve  engines  with  the    ordinary    valve  In  addition  to  the  above,  some  fifteen  fans  and  eight 

gear,  gives  irregular  indicator  cards.  heating  irons  are  connected. 

The  Robb  Engineering  Company  has  recently  issued  There  was  expended  during  the  year  on  account  of 

a  very  attractive    catalogue,    fully    illustrating  and  de-  capital  $273,424.29.     This  includes  steel  floor  in  power 

scribing  their  engines,  also  giving  views  of  some  of  the  house,  conduit  system  and  cables,  cost  of  transinission, 

power  plants  they  have  erected  in  different  parts  of  the  distributing  lines,   transformers,    motors,  switchboard. 


Indicator  Cards  from  a  Robb-Armstrong  Engine. 


world,  and  we  have  no  doubt  they  will  mail  a  copy  to 
any  person  desiring  one.  Their  address  is  Amherst, 
N.   S. 


THE  LACHINE  RAPIDS  HYDRAULIC  AND 
LAND  COMPANY. 
The  report  of  the  Lachine  Rapids  Hydraulic  and 
Land  Company,  of  Montreal,  submitted  at  the  annual 
meeting  on  Febrtiary  12th,  showed  a  gross  revenue 
for  the  year  1902  of  $429,936.94,  which  whs  augmented 
by  emergency  revenue  due  to  the  Chambly  dam  accident 
to  the  amount  ot  $36,027.64,  making  a  total  of  $465,- 
964.58.  Discounts  of  $90,437.89  to  customers  reduced 
the  total  to  $375,526.69.  The  operating  expenses 
were  $112,012.68,  and  the  amount  expended  on  better- 
ments and  repairs  was  $13,831.57,  making  a  total  of 
$125,844.25,  leaving  a  balance  of  $249,682.44.  After 
deducting  interest  charges  and  making  provision  for 
bad  and  doubtful  debts  there  was  left  a  net  profit  of 
$220,952.11.  Tlie  addition  of  balance  of  profit  and 
loss  increased  that  amount  to  $228,733.  Two  half 
yearly  dividends  of  3^^  and  4  per  cent.,  amounting  to 
$147,817.50,  were  paid,  and  the  following  contingent 
accounts  were  provided  for :  Written  to  credit  of 
meter  and  arc  lamp  contingent  account,  $10,054.47; 
carried  to  contingent  account,  $30,000.00;    carried  to 


dams,  head  and  tailraces,  extensions  to  and  connections 
with  the  Shawinigan  station,  out  of  which  the  amount 
of  $21,817.92  was  spent  for  meters  alone. 

During  the  year  the  company  laid  20,371  duct  feet 
of  vitrified  conduit,  three  hundred  leet  of  3"  wrought 
iron  pipe  and  five  manholes,  and  installed  several  ducts. 
There  were  placed  during  the  year  19,397  feet  of  cable 
in  the  city  and  suburbs. 

On  the  subject  of  inspection  the  report  says  :  "Your 
directors  regret  that  little  or  no  progress  has  been 
made  by  The  Canadian  Fire  Underwriters  to  ensure 
proper  inspection  of  electric  wiring  and  a  better  class 
of  work.  Your  company  is  continuing  to  exercise,  in 
so  far  as  its  interests  are  concerned,  the  greatest 
possible  care,  but  our  efforts  seem  to  be  fruitless  and 
not  appreciated  by  the  Fire  Underwriters,  nor  in  some 
cases  by  the  interested  parties." 

Officers  have  been  elected  for  1903  as  follows  : 
President,  G.  B.  Burland;  vice-president,  Alex.  Fraser; 
managing  director,  W.  McLea  Walbank  ;  secretary- 
treasurer,  Robt.  Whyte. 


At  ttie  annual  meeting  of  the  Citizens'  Light  &  Power  Com- 
pany, Montreal,  Messrs.  G.B.  Burland,  Peter  Lyall,  W.M.  Wal- 
banlt,  J.  H.  Burland,  R.  Wilson-Smith,  M.  P.  Davis  and  L.  H. 
Henault  were  elected  directors,  and  at  a  snbsequent  meeting  of 
the  directors  Mr.  Walbank  was  elected  president,  Mr.  J.H.  Bur- 
land vice-president,    and  Mr.  Robert  White    secretary-treasurer. 
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THE  ENCLOSED  ARC  LAMP. 

Bv  Ralph  Scott. 

It  is  not  the  purpose  of  this  article  to  elaborate  on 
what  has  already  been  said  regarding  the  enclosed  arc, 
but  merely  to  sum  up  in  a  general  way,  for  the  con- 
venience of  the  average  reader,  the  good  points  and 
principles  of  this  type  of  lamp. 

In  the  ordinary  open-arc  lamp  the  carbons  burn  or 
waste  away  so  rapidly  that  for  a  single  night's  illumin- 
ation (with  the  series  street  lamp)  two  sets  of  carbons 
are  required.  Hence  the  advantage  of  the  enclosed 
lamp,  in  which  a  single  set  of  carbons  burns  from  150 
to  200  hours.  In  order  to  accomplish  this  it  is  merely 
necessary  to  enclose  the  carbons,  or  at  1  ast  the  arc, 
in  a  glass  globe,  so  that  the  outside  air  will  have  no 
chance  to  act  on  the  carbon  at  the  arc.  If  this  be 
done  with  a  series  lamp,  however,  it  will  be  found  that 
the  light  given  off  is  greatly  decreased,  the  reason  for 
which  will  be  explained  later.  If  all  the  air  be  ex- 
cluded from  the  arc,  it  will  be  found  that  the  dis- 
engaged particles  of  carbon  will  float  around  in  the 
globe  and  finally  deposit  themselves  upon  the  sides 
and  bottom  of  the  globe  and  in  a  short  time  shut  off  a 
great  deal  of  light  from  the  arc.  It  is  therefore  ob- 
vious that  a  little  air  is  necessary  to  circulate  in  the 
globe  or  bulb,  so  that  this  uncombined  carbon  may  be 
oxidized.  Moreover,  if  the  globe  were  made  perfectly 
air-tight  the  expanding  gases  would  cause  an  explo- 
sion. The  combination  of  the  carbon  and  the  air  forms 
carbon  dioxide,  which  is  harmless  so  far  as  blackening 
ihe  globe  is  concerned. 

In  order  to  obtain  this  limited  supply  of  air,  a  small 
opening  should  be  left  in  the  globe  or  above  it, through 
which  a  small  quantity  of  air  may  find  admission.  This 
may  be  accomplished  by  leaving  a  small  air  space  be- 
tween the  upper  carbon  and  the  cap  into  which  it 
slides.  On  no  account  must  an  opening  be  left  in  the 
bottom  of  the  inner  globe,  since  the  globe  will  then 
act  as  a  chimney  and  the  carbons  will  be  consumed 
much  faster.  It  is  therefore  important  to  have  no 
nicks  or  cracks  in  the  bottom  of  the  inner  globe. 

Even  when  a  little  oxygen  or  air  is  admitted  to  the 
globe  a  small  quantity  of  silicon  and  calcium,  which 
are  found  in  even  the  purest  carbons,  will  form  on  the 
inside  of  the  globe  and  shut  off  a  little  light,  but  in 
some  cases  this  seems  to  improve  the  color  of  the 
light.  This  deposit  may  be  readily  washed  out  by 
dilute  hydrochloric  acid  every  few  months,  and  will 
not  be  found  to  give  much  trouble.  Sometimes  this 
acid  seems  to  attack  or  affect  the  glass  in  such  a  way 
as  to  greatly  increase  its  liability  to  crack  by  uneven 
heating  ;  therefore,  it  should  only  be  used  when  ab- 
solutely necessary. 

In  the  open  arc,  if  the  upper  carbon  he  raised  so  as 
to  increase  the  potential  across  the  arc  to  80  volts, 
it  will  be  found  that  a  flaming,  hissing  and  very  wide 
arc  is  the  result,  and  the  carbons  will  waste  away  very 
rapidly  owing  to  the  free  access  of  the  oxygen  of  the 
air  to  the  arc,  which  now  gives  off  a  great  amount  of 
heat,  but  very  little  light.  If  the  arc  were  enclosed 
the  action  would  become  entirely  different,  the  arc 
assuming  a  quiet,  non-hissing,  non-flaming  condition, 
because  of  the  greater  number  of  uncombined  carbon 
molecules  ;  and,  being  more  compact  and  offering 
more  resistance,  the  arc  gives  much  more  light  and 
less  heat.      The  light  produced  by  an    enclosed    arc    is 


due  chiefly  to  the  incandescence  of  the  carbon  vapor, 
while  in  the  open  arc  the  light  given  off  is  produced 
chiefly  by  the  incandescent  carbon  tips,  which  are 
heated  by  the  combustion  of  the  carbon  vapor. 

As  a  higher  voltage  is  required  to  force  current 
across  the  longer  arc  of  the  enclosed  lamp,  the  e.  m.  f. 
may  be  advantageously  increased  to  80  volts  in  a  5- 
ampere  lamp  ;  in  fact,  it  must  have  this  potential 
across  the  arc  or  it  will  not  yield  the  characteristic  re- 
sults of  this  type  of  lamp.  All  attempts  at  changing 
series  lamps  into  multiple  enclosed  lamps  have  been 
failures  for  this  reason.  Some  lamps  may  be  adjusted 
to  increase  the  length  of  the  arc  sufficiently,  but  in 
most  types  this  cannot  be  done,  and  an  enclosed  lamp 
having  only  50  or  even  55  volts  across  the  arc  is  a 
failure,  since  it  somecimes  gives  only  a  little  more 
light  than  an  ordinary  candle. 

A  3^-ampere  enclosed-arc  lamp,  with  80  volts 
across  the  arc,  gives  about  the  same  effective  light  as 
a  series  lamp  using  7  amperes  at  45  volts,  so  that  the 
efficiency  is  much  in  favor  of  the  former  type.  En- 
closed lamps  are  generally  connected  in  multiple 
across  1 10  and  220-volt  circuits  and  in  series  of  two  and 
five  across  220  and  S5o-volt  mains.  The  standard  220- 
volt  lamp  takes  155  volts  across  the  arc  and  passes 
2^  amperes  ;  the  iio-volt  lamp  takes  80  volts  at  5 
amperes,  the  length  of  the  arc  in  the  latter  case  being 
about  13/32  in. 

In  an  enclosed-arc  lamp  with  a  shunt  coil,  the  dash- 
pot  must  be  stronger  than  in  the  series  lamp  with  a 
shunt  coil,  so  that  the  movements  of  the  carbon  will 
not  be  too  sudden  or  spasmodic.  If  this  provision  is 
not  made,  the  arc  will  be  disrupted  or  broken,  causing 
the  lamp  to  "wink."  In  the  alternating-current  lamp, 
on  account  of  the  low  heat  of  the  arc  and  its  tendercy 
to  blow  itself  out,  the  damping  or  dashpot  action 
must  be  very  slow,  and  the  moving  parts  must  have 
considerable  weight,  which  provision  is  unnecessary 
in  direct-current  lamps.  The  disadvantages  of  alter- 
nating current  arc  lamps  are  singing  at  the  arc  and 
in  the  mechanism  and  poor  regulation  ;  in  later  lamps, 
however,  these  troubles  have  been. reduced  to  a  con- 
siderable extent. 

Another  point  worth  consideration  is  the  hissing  in 
arc  lamps.  This  pecularity  is  seldom  observed  in  an 
enclosed-arc  lamp  except  at  the  start  while  the  inner 
globe  is  full  of  air.  Hissing  is  due  to  several  causes, 
chief  among  which  are  the  following  :  The  carbon, 
especially  at  the  crater,  is  in  a  state  of  ebullition  ;  if 
the  current  taken  by  the  arc  is  great,  or  if  the  arc  be 
very  long,  the  arc,  having  so  much  surplus  vaporized 
carbon,  is  attacked,  especially  at  its  widest  position, 
by  the  oxygen  of  the  air, resulting  in  minute  explosions 
or  combinations  of  this  carbon  oxygen,  which  occur 
with  such  great  rapidity  as  to  cause  a  hissing  vibra- 
tion ;  if  the  current  used  is  too  great,  however,  the 
noise  of  the  arc  will  then  assume  a  humming  or  purring 
character. 

In  the  enclosed  type  the  distinction  between  the 
crater  and  cone  is  not  very  marked  ;  in  fact,  it  is  al- 
most impossible  to  tell  the  difference  between  the 
positive  and  negative  carbon  tips,  both  having  a 
rounded  appearance.  At  the  moment  when  the  cur- 
rent is  shut  off  from  the  lamp,  it  will  be  noticed  that 
the  positive  carbon  tip  is  the  hotter  or  stays  red  the 
longer,  which  is  the  est  applied  to  determine    whether 
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the  lamp  is  connected  correctly  or  not.  When  taken 
out,  the  carbon  tips  possess  a  smooth,  perhaps  pol- 
ished appearance,  and  are  generally  cracked.  The 
carbons  should  never  be  rough,  as  this  indicates  that 
too  much  air  gets  into  the  inner  globe. 

The  carbon  tips  from  the  non-hissing  open  arc 
possess  the  following  properties  :  The  cone  is  tapered 
to  an  angle  of  about  70  degrees  and  has  a  small  knob 
of  carbon  deposit  at  its  end  ;  the  crater  is  uniformly 
hollowed  out  and  covers  the  greater  part  of  the  end 
of  the  positive  carbon,  and  there  are  no  fringes  on 
either  tip.  If  the  tips  do  not  show  these  character- 
istics, then  it  may  be  assumed  that  the  arc  has  been 
hissing  or  has  been  passing  too  much  current. 

A  curious  effect  in  an  arc-lamp  circuit  is  the  follow- 
ing :  Upon  opening  the  circuit  there  is  seldom  more 
than  a  very  small  arc  at  the  switch.  The  reason  for 
this  is  that  any  arc,  however  small,  quickly  introduced 
in  series  with  a  lamp  will  immediately  break  the  cir- 
cuit. For  this  reason  a  considerable  number  of  arc 
lamps  will  give  no  more  spark  at  the  switch  break 
than  an  equal  number  of  incandescent  lamps.  Hence, 
the  switch  will  not  have  to  stand  a  very  heavy  arc  on 
opening  the  circuit.  By  reason  of  this  feature,  con- 
siderable economy  may  be  effected  by  using  snap 
switches  for  this  purpose,  this  type  of  switch  having  a 
longer  life  than  others. 

The  following  rules  should  be  observed  by  those  who 
have  any  arc  lamps  under  their  charge  or  attention  : 

1.  Always  have  the  top  carbon  positive,  that  is, 
hottest. 

2.  Never  allow  the  dashpots  to  stick. 

3.  See  that  the  upper  carbon  does  not  bind. 

4.  See  that  the  clutch  works  reliably  and   smoothly. 

5.  Throw  all  cracked,  "run"  or  nicked  inner  globes 
away. 

6.  Keep  all  contacts  tight. 

7.  Use  no  undersized  or  crooked  carbons. 

8.  Keep  asbestos  washers  in  perfect  condition. 

9.  Always  have  strong  supports  for  suspending 
the  lamps. 

10.  Do  not  allow  resistance  wires  or  coils  to  sag. 
— American  Electrician. 


WATER  POWER  IN  FRANCE. 

An  event  marking  a  new  era  of  prosperity  for 
Grenoble  and  the  region  of  the  Dauphine  was  the 
holding  in  September  of  this  year  of  a  "white  coal" 
convention.  More  than  500  prominent  men  of  science 
— engineers,  polytechnists,  mill  owners  and  manufac- 
turers— from  F"rance  and  other  countries  assembled  in 
the  Chamber  of  Commerce  building  and  devoted  their 
time  to  a  thorough  discussion  of  the  utilization  of  the 
water  power  of  the  glaciers  and  mountain  streams  of 
Alpine  France.  During  the  week  excursions  were 
made  in  different  directions  within  a  radius  of  50  miles 
to  inspect  the  score  or  more  of  factories,  where  the 
water  is  already  utilized  for  the  generation  of  electricity, 
the  making  of  paper,  soda,  aluminum,  acetylene,  and 
chemical  products  of  various  kinds,  and  in  general  lor 
the  distribution  of  force. 

The  railroads  of  France  (25,000  miles)  employ  about 
4,000,000  horse  power  and  the  ofher  industries  about 
2,500,000  horse  power — a  total  of  6,500,000  horso 
power  produced  by  steam.  M.  Berges  estimates  the 
hydraulic  forces  of  France  in  her  mountainous  regions 
to  be  10,000,000  horse  power.  Even  at  a  much 
reduced  estimate,  the  measure  of  industrial  development 
possibly  can  readily  be  seen. 


The  streams  and  cascades  have  been  used  to  a 
certain  extent  for  years,  but  not  until  recently,  under 
the  leadership  of  such  enterprising  men  as  Berges  and 
Joya  and  Desprez,  has  this  water  been  "canalized" — 
conducted  by  huge  pipes  from  vast  heights  down  the 
mountain  sides — and,  with  the  aid  of  turbine  wheels, 
made  to  develop  tens  of  thousands  of  horse  power  and 
to  distribute  energy,  heat  and  light    in  all  directions. 

It  is  a  striking  fact  that  the  mighty  energy  cradled 
in  the  glaciers  of  the  mountains  and  lying  dormant 
through  the  centuries  should  be  suddenly  set  free  and 
made  to  turn  the  wheels  of  a  hundred  industries  to 
meet  the  needs  of  man.  The  glaciers  are  a  mine  of 
"white  coal"  which,  unlike  the  product  of  the  earth,  is 
inexhaustible,  renewing  itself  from  year  to  year.  In 
1863,  it  was  deemed  a  bold  achievement  to  bring  water 
from  a  height  of  260  feet,  as  at  Uiiage  ;  but  now  M. 
Berges  has  succeeded  in  canalizing  a  fall  of  1,640  feet 
and  another  of  1,804  feet.  At  Epierre  (Savoie),  M. 
Joya  used  a  fall  of  1,935  f^^t  and  at  Chapareillan  (25 
miles  from  Grenoble)  another  of  2,040  feet — until  this 
year  said  to  be  the  highest  single  fall  in  the  world. 

At  Lancey,  a  few  miles  northeast  of  Grenoble,  the 
water  which  gives  power  to  mills  of  various  kinds  and 
to  the  electrical  plant  which  lights  the  valley  of  the 
Graisivairdan  and  maintains  its  several  tramway 
systems  is  brought  by  three  successive  falls  whose 
total  is  6,560  feet. 

Light  is  furnished  to  the  houses  and  farms  of  the 
vicinity  at  a  very  moderate  cost ;   for  example  : 

First  lamp,  10  candlepower,   per  year $4.82^ 

Second  lamp,  10  candlepower,  do 2.89^^ 

3  lamps  of  s  candlepower  each,   do 2.89^ 

Total  for  5  lamps,  35  candlepower $10.61)^ 

An  average  of  $2.12  per  lamp  per  year. 

Starting  from  the  little  lake  of  Domenon,  among  the 
snows  of  the  peak  of  the  same  name,  the  water  is 
drawn  by  pipes  which  tap  the  lake  at  its  bottom  and  is 
carried  to  a  lake  lower  down  the  mountain,  and  from 
this  still  farther  down  to  a  third  lake,  whence  the 
conduits  bear  it,  always  at  a  certain  gradient,  to  the 
factories  below,  where  it  yields  an  equivalent  of  10,000 
horse  power. 

As  illustrating  the  enormous  pressure  of  the  water 
thus  canalized,  the  pipes  in  many  cases  (as  below)  are 
as  much  as  3  meters  30  millimeters,  or  10.83  feet,  in 
diameter.  The  tunnel  under  the  Thames  at  London 
has  a  diameter  of  about  1 1  feet,  but  this  is  for  a  distance 
of  30  meters,  or  98^  feet,  only.  The  Societe  Hydro- 
Electrique  de  Fure  et  Morge  at  Grenoble,  which  utilizes 
the  waters  of  the  torrent  Drac,  near  Vizille,  has  4,600 
meters,  or  15,092  feet  (of  which  8,200  feet  are  in  steel 
plates  and  6,892  feet  in  wired  cement),  of  piping  with 
a  diameter,  as  stated,  of  10.83  feet. 

This  installation  permits  the  distribution  of  force  to 
the  extent  of  3,500  horse  power,  under  a  tension  of 
26,000  volts,  for  a  distance  of  40  miles  to  factories  in 
Moirans,  Voiron  and  Rives. 

Grenoble  will  soon  be  lighted  by  electricity,  the 
power  being  supplied  by  the  Electro-Chemical  Society 
of  the  Romanche,  which  has  its  works  in  the  village  of 
Livet  (altitude  1,794  feet),  27  miles  distant  from  this 
city.  The  valley  of  the  Romanche  was,  until  recent 
years,  sparsely  populated  ;  to-day,  within  a  distance  of 
12  miles,  there  are  already  installed  six  establishments 
for  the  making  of  paper,  wood  pulp,  acetylene,  alum- 
inum, etc.,  and  for  the  generation  of  electric  force. 

The  stream  itself  is  fed  by  the  powerful  glacial 
reservoirs  of  the  Massifs  of  the  Belledonne  and  the 
Pelooux — range;  of  mountains  (in  altitude  from  9,800 
to  13,000  feet)  on  either  side  of  the  valley;  and  in 
winter  and  summer  alike,  this  water  supply  is  unremit- 
ting and  abundant. 

With  Grenoble  thus  lighted  as  it  were  by  the  melting 
snows,  and  furnished  with  a  new  motive  force  tor 
turning  its  industrial  wheels,  it  may  well  deserve  its 
title  of  "the  White  Coal  Capital."— Report  of  C.  P.  H. 
Nason,  U.  S.  Consul,  at  Grenoble. 
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STEAM  ACCOUNTED  FOR  BY  THE 
INDICATOR. 

The  expression  which  forms  the  title  of  this  article 
is  frequently  used  in  connection  with  the  reports  of 
engine  tests,  and  it  sounds  very  complicated  to  the 
amateur  engineer,  but  it  refers  to  one  of  the  most 
simple  things  that  are  given  high  sounding  names. 

If  none  of  the  steam  was  wasted  on  its  way  to  the 
cylinder,  nor  in  the  cylinder  after  it  arrives  there,  the 
steam  accounted  for  by  the  indicator  would  equal  the 
amount  of  water  pumped  into  the  boiler,  but  the  differ- 


ence is  frequently  30  per  cent.,  and  sometimes  it  is 
much  more. 

However,  we  do  not  need  to  trouble  ourselves  about 
this  difference  now,  as  the  two  qualities  refer  to  different 
things  altogether,  which  have  no  connection  in  many 
cases. 

The  cylinder  ot  a  steam  engine  measures  the  steam 
out  of  a  boiler  the  same  as  a  milk  man  measures  milk 
out  of  his  large  cans  with  a  quart  measure.  When  we 
know  the  amount  taken  out  at  each  stroke  and  the 
number  of  strokes  per  minute,  we  can  decide  how 
many  cubic  feet  are  used  in  that  time,  and  multiplying 
this  by  60  gives  the  consumption  per  hour,  in  cubic 
feet.  Finding  the  weight  per  cubic  foot  due  to  the 
stated  pressure,  and  multiplying  these  two  factors 
together,  gives  the  weight  used  per  hour. 

The  process  is  illustrated  as  follows  :  Let  Fig.  1 
represent  the  cylinder  of  an  engine,  with  the  head 
removed.  Measuring  this  we  find  it  20  inches  in 
diameter.  The  area  is  20  X20X.7854,  equals  314 
square  inches. 

Replacing  the  head  and  proceeding  to  take  a  diagram 
gives  the  result  shown  in  Fig.  2.  There  are  two  ways 
of  measuring  the  steam  that  are  commonly  used  in 
practice,  one  of  which  is  to  find  out  how  much  is  used 
up  to  the  point  of  cut-off,  and  the  other  is  to  take  the 
whole  capacity  of  the  cylinder,  using  the  terminal 
pressure  for  this  purpose.  We  believe  this  is  the  best 
plan,  but  will  explain  the  other  first. 

The  point  of  cut-off  took  place  at  seven-eighths  of 
an  inch  from  the  end  of  the  diagram,  which  was 
originally  four  and  one-half  inches  long.  This  means 
that  the  cut-off  took  place  at  one-fifth  stroke.  As  this 
engine  has  a  stroks  of  forty-two  inches  the  cut-off 
took  place  at  8.4  inches,  therefore  in  order  to  find  the 
cubical  contents  of  the  cylinder  up  to  the  point  of  cut-off, 
the  area  in  square  inches  is  multiplied  by  the  length 
traveled  by  the  piston  when  the  cut-off  valve  closed, 
and  as  the  result  should  be  stated  in  cubic  feet  it  is 
necessary  to  divide  by  1,728.  Then  314x8. 4-r  1,728= 
1.526  cubic  feet. 

This  engine  revolves  eighty  times  per  minute,  making 
160  strokes.  Then  1.326x160=^244.16  cubic  feet  per 
minute,  or  14,649  per  hour. 

There  was  a  No.  40  spring  in  the  indicator  when  this 
diagram  was  taken,  therefore  by  measuring  from  the 
atmospheric  line  to  the  point  of  cut-off,  with   a  No.  40 


scale,  the  pressure  is  found  to  be  98  pounds,  but  we 
must  know  the  absolute  pressure  for  all  of  these  calcu- 
lations, which  is  15  pounds  more  than  the  gauge 
pressure  in  all  places  near  the  sea  level,  and  98+  15^ 
1 13  pounds. 

One  cubic  foot  of  steam  at  113  pounds  pressure 
weighs  .2586  pound,  therefore  the  total  weight  per  hour 
is  14, 640X.  2586^3,875  pounds. 

The  area  of  this  piston  is  314  square  inches,  and  its 
speed  is  560  feet  per  minute,  therefore  the  horse  power 
constant  is  314x560-^33,000^5.328.  The  mean  ef- 
fective pressure  is  52.4  pounds,  therefore  when  this 
diagram  was  taken  the  engine  was  developing  5.328X 
52.4=279  horse  power.  Dividing  the  total  weight 
accounted  for  by  the  horse  power  developed  shows  that 
3,786-=- 279=13.5  pounds  are  accounted  for  per  horse 
power  per  hour.  This  is  a  very  low  result,  but  is 
correct  according  to  this  rule.  If  we  add  30  per  cent, 
for  condensation,  etc.,  it  brings  the  total  up  to  17.5 
pounds  per  hour  for  each  horse  power  developed. 

Proceeding  to  illustrate  and  explain  the  rule  tor 
finding  the  water  accounted  for,  taking  the  pressure  at 
release,  or  in  other  words  at  the  end  of  the  stroke,  we 
must  find  the  cubical  contents  of  the  whole  cylinder. 
The  area  is  314  square  inches  and  its  length  is  42 
inches,  therefore  314x42-^1,728=7.63  cubic  feet  per 
stroke. 

Another  way  to  calculate  the  contents  is  to  multiply 
the  number  of  cubic  feet  to  the  point  of  cut  off,  by  the 
denominator  of  the  traction  used  to  designate  the  point 
of  cut  off  as  a  part  of  the  whole  stroke.  In  this  case 
it  is  1-5,  therefore  1.526x5=7.63  cubic  feet  per  stroke 
as  before. 

This  means  73,248  per  hour  at  27  pounds  pressure, 
as  this  is  the  absolute  terminal  pressure  shown  by  this 
diagram,  and  its  weight  is  .0673  pound  per  cubic  foot. 
This  accounts  for  73, 248X. 0673=4, 929. 59  pounds  per 
hour. 

As  the  engine  develops  279  horse  power  the  indicator 
accounts  for  4,929.59-^279^17.66  pounds  per  horse 
power  per  hour.  If  we  add  30  per  cent,  for  leakage, 
condensation,  etc.,  it  makes  a  total  of  22.95  pounds 
per  horse  power  per  hour. 

This  is  probably  right  for  this  engine,  although  it  is 
a  good  record  for  a  non-condensing  engine.  The  high 
pressure  and  economical  point  of  cut-off  are  in  its 
favor. 

The  rule  which  determines  the  water  used  by  taking 
the  pressure  at  release  seems  to  be  the  best,  because  it 


takes  account  of  any  steam  that  may  leak  in  after  the 
cut-off  valve  closes,  still  it  does  not  show  the  water 
wasted  by  a  leaky  exhaust  valve.  We  have  omitted 
the  clearance  in  this  illustration. — W. H.  Wakeman,  in 
the  Tradesman. 


NOTICE. 

The  Sherbrooke  Street  Railway  Company  is 
looking  for  a  competent  man  to  take  charge  of 
car  repairs.  He  must  be  familiar  with  General 
Electric  equipment  and  understand  winding 
armatures. 


Second-H  d^nd 


1—50  Light  T.  &  H.  Arc  Machine  12  C.  P. 
I— Spare  Armature. 
I — Spare  Commutator. 
30 — Double  Arc  I,amps. 

Regulator,  etc.,  complete,   all    in    good    con- 
dition. 

Price,  five-hundred  dollars  ($500.00)  net  cash. 
THE  R.  E.  T.  PRINGI.E  CO.. 
Montreal,  Que. 
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HAMILTON  ASSOQATION  STATIONARY  ENGINEERS. 

An  open  meeting  ot  Hamilton  Association  of  Stationary 
Engineers  was  lield  in  the  Sons  of  England  Hall  early  in 
February,  which  was  well  attended.  Mr.  Thos.  Elliott,  the 
chairman,  after  a  few  preliminary  remarks,  mtroduced  Mr.  Geo. 
Chantler,  who  gave  a  very  mteresting  address  on  "Combustion 
of  Fuel". 

The  subject,  the  speaker  said,  had  occupied  his  attention 
almost  twenty  years,  and  as  the  result  of  his  investigation,  he 
had  made  a  departure  from  the  principles  as  taught  in  Schools  of 
Science  to-day.     He  then  defined  the  elements  in  combustion. 

The  atmosphere  is  the  great  fuel  supply  of  the  world.  One 
pound  of  carbon  requires  two  and  two-thirds  pounds  of  oxygen 
to  form  combustion.  The  atmosphere  is  said  to  be  a  mixture  of 
three  elements.  The  speaker  thought  that  air  is  a  compound, 
just  as  water  is  a  compound,  as  the  proportions  of  the  three 
elements  are  always  the  same,  and  are  held  in  combination  by 
fixed  laws. 

In  this  compound  there  are  two  elements  that  perform  import, 
ant  functions,  the  oxygen  unites  with  the  coal  and  produces  heat, 
but  the  heat  generated  is  in  the  ratio  of  the  amount  of  oxygen 
consumed.  Nitrogen,  under  certain  conditions,  is  combustible. 
With  hydrogen  it  will  produce  combustion,  and  the  result  will  be 
water.  The  water  will  be  slightly  acid,  showing  that  the  nitrogen 
has  entered  into  the  compound,  this  showing  that  nitrogen  is 
combustible.  In  order  to  produce  combustion  it  is  necessary  to 
bring  these  elements  together  under  certain  conditions.  Ele- 
ments such  as  those  above  mentioned  show  evidence  of  heat  by 
color.  At  from  1200°  to  1400'  the  color  changes  to  a  cherry  red. 
It  assumes  a  deep  cherry  red  at  from  1600"  to  1800°.  At  1900°  it 
assumes  an  orange  shade,  and  at  2000"  white  heat;  at  2500^  it  is 
dazzling.  The  color  indicates  the  temperature  of  the  fire.  To 
produce  combustion  at  least  1000°  are  required,  at  1400°  combus- 
tion is  more  rapid,  at  1600°  it  is  quite  rapid,  and  so  on  increasing 
as  the  temperature  increases. 

Nitrogen  might  be  called  the  stoker,  it  enters  into  the  fire  in 
combination  with  the  oxygen,  and  when  these  two  elements  come 
in  contact  with  the  heated  carbon  or  hydrogen  they  are  separ- 
ated at  the  place  where  combustion  takes  place.  Nitrogen  is 
not  only  the  stoker  that  carries  the  oxygen,  but  it  is  a  great  ab- 
sorbent of  heat,  and  also  conveys  that  heat  to  the  surrounding 
bodies  and  carries  it  to  the  point  at  which  it  is  to  be  utilized. 

The  analysis  of  coal  shows  that  it  contains  about  85  per  cent, 
carbon  and  5  per  cent,  hydrogen;  of  the  carbon  about  35  per 
cent,  is  free  carbon.  This  free  carbon  and  hydrogen  when 
heated  pass  ofl  through  the  chimney  as  smoke.  It  this  can  be 
burned,  a  great  saving  of  fuel  will  be  the  result.      Just   along  the 


front  edge  ol  tlie  fire  you  have  the  jflame  of  combustion,  over 
your  fire  bed  the  flame  of  incandescent  gas,  and  no  combustion 
can  take  place  at  this  point  because  there  is  no  oxygen  and  also 
because  carbon  dioxide  is  present.  Carbon  dioxide  will  distin- 
guish fire,  and  you  cannot  support  combustion  in  the  absence  ot 
oxygen.  If  this  carbon  dioxide  can  be  eliminated,  and  a  supply 
of  oxygen  supplied,  then  this  smoke  can  be  burned,  and  a  great 
saving  of  fuel,  as  has  been  said  before,  will  be  the  result.  Then 
to  burn  coal  to  the  best  advantage,  it  is  necessary  to  bring  it  in 
contact  with  two  supplies  of  oxygen,  and  these  must  be  distrib- 
uted properly  over  the  fire  bed.  The  point  is  this,  adjust  your 
plans  so  that  you  bring  heat  and  air  together  to  consume  the  gas 
as  it  is  liberated,  and  then  bring  another  supply  to  burn  your 
coke.  The  conclusion  is  that  to  burn  soft  or  hard  coal,  burn  it 
from  the  top,  with  a  top  draft,  and  in  this  way  you  can  retain  it 
and  transmit  it  to  the  point  where  it  is  to  be  utilized. 

At  the  conclusion  of  the  address  it  was  moved  by  Mr.  R.  C. 
Pettigrew,  and  seconded  by  Mr.  W.  Sweet,  and  unanimously 
carried  that  the  thanks  of  the  meeting  be  extended  to  Mr. 
Chantler  for  his  valuable  contribution. 


THE  ECLIPSE  GASOLINE  ENGINE. 

Our  readers  will  note  the  advertisement  of  D.  McKenzie  & 
Company, of  London, Ont., on  anotherpage  of  this  issue.  This  com- 
pany's works  at  298  Richmond  street  are  now  turning  out  station- 
ary, marine  and  automobile  gas  and  gasoline  engines. 

With  a  keen  appreciation  of  the  necessities  of  the  market  they 
have  designed  the  Eclipse  engine,  and  offer  it  as  their  result  of 
many  years'  experience  in  gas  engine'construction.  Great  sim- 
plicity is  the  characteristic  of  the  engine. 

The  governor  is  the  well  known  Eclipse  throttling  type,  and 
has  been  used  with  marked  success  .""or  the  most  exacting  service, 
and  on  ejigines  used  for  driving  dynamos  for  incandescent 
lighting.  The  speed  of  the  engine  may  be  quickly  changed  to 
any  speed,  or  intermediate  speed,  from  100  to  800  revolutions  per 
minute,  by  simply  moving  a  small  screw  on  the  governor  while 
the  engine  is  running.  The  crank  shaft  is  the  best  grade  of  steel, 
the  throw  being  turned  from  solid  metal,  which  adds  to  the 
strength  of  the  crank.  The  igniter,  which  is  an  important  part  of 
any  gas  engine,  is  of  the  improved  Eclipse  electric  tpye  and  it  is 
claimed  works  perfectly  in  all  kinds  of  weather. 


A  new  switch-board  will  be  installed  this  year  by  the  Corpora- 
tion of  New  Westminster,  B.C.,  and  later  in  the  year  it  wil| 
probably  be  found  necessary  to  make  further  additions  to  the 
electric  plant. 


V    V-     T  H  E     V     V 

"TR.ITON" 

MARINE 

Gasoline  Engine 

Simplest,   Safest    a.nd 
Most    R.elia.ble. 

Hamilton  Motor  Works 

HaLmilton,    Carva.da.. 

358    Catharrne    Street    North. 


'Engines  in  successful  operation  from 
Halifax  to  Vancouver." 


Ei6ciricaiR6Dair&GoiisiryGiloii:Go. 

Electrical  Contractors 

We  manufacture  Electrical  Ma- 
chinery for  Plating,  Lighting  and 
Power,   from   %  to  10  h.p. 

We  have  Electric  and  Water  Fans 
and  all  Electric  Supplies. 

Send  for  estimates  and  prices  to 

4.0  Sheriff  Street 

Cleveland,  Ohio. 

Dynamos  and  Motors  Repaired. 


SPARKS. 

The  Canadian  Casualty  &  Boiler  In- 
surance Company  has  been  incorporated 
with  power  to  carry  on  business  in  On- 
tario. Special  attention  will  be  given  to 
insurance  of  boilers.  Mr.  A.  C.  C.  Din- 
nick  is  manager  of  the  company. 

Mr.  H.  B.  McGiverin,  of  Ottawa,  has 
made  application  to  Parliament  for  a 
charter  for  a  steam  or  electric  railway  to 
be  constructed  between  Toronto  and 
Hamilton.  The  names  of  those  behind 
the  scheme  have  not  been'announced. 

Parry  Sound,  Ont.,  has  a  municipal 
electric  light  plant,  recently  purchased 
from  a  private  company.  The  result  of 
the  first  year's  operations  has  not  been 
very  satisfactory,  as  according  to  a  cor- 
respondent of  the  North  Star,  a  deficit  is 
shown  of  $1,621.58.  The  expenses  were 
$7,69^.84  and  the  revenue  $6,073.26. 

Owing  to  a  technical  flaw  in  the 
by-law  passed  by  the  town  of  Berlin 
authorizing  the  purchase  of  the  gas 
and  electric  light  systems,  the  purchase 
money  cannnt  be  paid  over  for  the  period 
of  three  months.  Meanwhile  the  council 
are  trying  to  arrange  with  the  present 
owners  to  allow  the  works  to  be  taken 
over  and  operated  at  once  by  the  muni- 
cipality, which  will  probably  be  agreed  to 
provided  proper  guarantees  are  furnished. 
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THE  TRANSMISSION  LINE  AND  TERMINAL 

STATION  OF  THE  SHAWINIGAN  WATER 

AND  POWER  COMPANY. 

In  respect  to  distance  and  voltage  the  electric  trnns- 
mission  system  of  the  Shawinigan  Water  &  Power 
Company,  which  has  recently  been  put  into  operation, 
is  the  most  important  in  Canada.  The  current  is  trans- 
mitted from  Shawinigan  Falls  to  Montreal,  a  distance 
ot  almost  'eighty-five  miles,  at  a  pressure  of  50,000 
volts.  As  it  is  hoped  to  publish  at  a  later  date  a  com- 
prehensive description  of  this  plant,  brief  mention  only 
will  here  be  made  of  the  water  power  development  and 


suburb  of  Montreal.  After  running  across  open  country 
for  a  distance  of  four  and  a  half  miles  from  the  power 
station,  the  line  comes  out  upon  the  Great  Northern 
Railway  of  Canada,  and  from  this  point  it 
runs  westward  through  a  number  of  villages  and  towns, 
until  it  reaches  the  important  manufacturing  town  of 
Joliette,  a  distance  of  45  miles.  From  Joliette  to  Mon- 
treal the  line  follows  the  right  of  way  of  the  Joliette- 
Montreal  branch  of  the  Great  Northern  Railway 
to  the  village  of  Charlemagne,  on  the  bank  of  the 
Ottawa  river,  opposite  the  Island  of  Montreal.  After 
crossing    the  river    the    line  follows  the    course   of    the 
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MorOK    I.KNIKATOR    SeTS    IN    TERMINAL    StAI  ION    OF    ShAVVINIGAN    WaTER    it    PoWER 

Company,  Montreal. 


generating  apparatus.  The  source  of  supply  is  the 
Shawinigan  Falls,  on  the  St.  Maurice  River,  where  the 
peculiar  formation  of  land  permitted  of  a  remarkably 
cheap  development.  A  canal  850  feet  long,  100  feet 
wide,  and  40  feet  deep,  diverts  a  volume  of  water  suffi- 
cient to  produce  75,000  horse  power. 

The  water  wheels  have  a  capacity  of  6,000  horse 
power  under  a  head  of  125  feet,  and  were  made  by  the 
I.  P.  Morris  Company,  of  Philadelphia.  The  genera- 
tors are  of  the  Westinghouse  A.  C,  two  phase,  2,200 
volt,  rotating  field  type  of  a  capacity  of  3,750  k.  w. 
The  current  is  converted  into  three  phase  and  by  means 
of  step-up  transformers  is  raised  to  50,000  volts  for 
transmission,  the  frequency   being  30  cycles. 

THE    TRANSMISSION    LINE. 

The  transmission  line  is  84  3-10  miles  long,  measured 
from  the  generating  station  at  Shawinigan  to  the 
terminal,   or    distributing    station,   in    Maisonneuve,   a 


Montreal  Terminal  Railway  until  it  reaches  the  terminal 
or  distributing  station  in  Maisonneuve.  For  eighty  miles- 
of  its  length  the  line  parallels  the  railway  at  a  uniform 
distance  of  43  feet. 

The  line  consists  of  approximately  4,500  cedar  poles, 
10  inches  in  diameter  at  the  base  and  7  inches  at  the 
top,  witn  a  minimum  length  of  35  feet,  the  poles  bein^; 
set  six  feet  in  the  earth,  and  in  line  at  a  distance  of  100 
feet  apart.  The  cross-arms  are  of  Georgia  pine  43/^ 
inches  square  and  6  feet  long,  treated  in  liquid  asphalt. 
On  three  pins  2j^  inches  in  diameter  and  18  inches 
long  are  mounted  white  porcelain  insulators.  There 
are  approximately  14,000  insulators,  each  weighing 
fifteen  pounds,  which  have  been  tested  to  over  100,000 
volts. 

Each  of  the  three  transmission  cables  is  composed  of 
seven  strands  of  No.  6  B.  &  S.  gauge  aluminum  wire, 
one  strand  forming    a  straight  core,  around   which  are 
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twisted  the  remaining  six  wires.  The  diameter  of  the 
cable  is  one-half  inch,  and  it  weighs  a  trifle  over  2^3 
ounces  per  lineal  foot.  As  there  are  seven  wires  in 
each  of  the  three  cables,  it  follows  that  1,771  miles  of 
aluminum  wire  were  used  on  the -entire  line,  and  that 
the  total  weight  of  wire  used  on  the  entire  line  was 
over  250,000  lbs.  The  two  lower  cables  throughout 
the  transmission  line  run  at  an  approximate  heijjht  of 
26  feet  from  the  ground.  The  ends  of  each  length  of 
cable  are  joined  by  means  of  ihe  "Mcln  yre"  sleeve 
joint,  an  oval  aluminum  tube,  with  inside  diameter  of 
y^  X  I  inch  and  a  length  of  9  inches.  The  junction  is 
effected  by  slipping  the  ends  of  the  cables  inside  the 
oval  tube,  and  then  twisting-  the  tube,  thus  by  friction 
firmly  binding  together  the  two  lengths  of  the  cable. 


THE    TERMINAL    STATION. 

As  the  Shawinigan  Company  could  not  enter  the 
city  of  Montreal  without  permission  of  the  council,  a 
transforming  station  was  built  in  Maisonneuve  on  the 
outskirts,  where  the  current  is  by  arrangement  handed 
over  to  and  distributed  by  the  Lachine  Rapids  Hydraulic 
&  Land  Company,  which  has  recently  been  absorbed  by 
the  Montreal  Light,  Heat  and  Power  Company.  This 
terminal  station  is  built  of  brick  in  the  form  of  an  ob- 
long square,  the  dimensions  being  about  95  feet  x  115 
feet.  The  trusses  are  of  steel,  the  roof  and  floors  of 
concrete  and  steel.  The  station  is  divided  into  two  un- 
equal parts  by  a  heavy  brick  wall  running  lengthwise 
throughout  the  building.  The  Lachine  Company  occu- 
pies a  specially  constructed  wing  of  the  building,  where 
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MOTOR  -  GENERATOR  SET. 


Dimensions  of  Frequency  Changers,  Shawinigan  Water  and   Power  Company. 


At  a  distance  of  fourteen  miles  from  Montreal,  the 
line  is  carried  across  the  Ottawa  River,  but  as  the  con- 
struction of  the  Great  Northern  Railway  bridge  (over 
which  it  was  originally  intended  the  line  should  be  car- 
ried) was  not  far  advanced,  it  became  necessary  to 
erect  a  temporary  line  and  advantage  was  taken  of  the 
presence  of  an  island  in  midstream,  which  made  possible 
the  crossing  of  the  river  by  two  spans.  Each  stretch 
of  the  river's  width  is  now  spanned  by  three  i-inch 
steel  cables,  which  are  supported  on  four  towers,  each 
90  feet  high.  The  cables  have  a  tensile  strength  of 
125  pounds  per  square  inch  ;  the  spans  are  1,200  and 
1 ,850  feet  long  respectively.  Under  the  present  ar- 
rangement, the  current  on  arrival  at  Charlemagne  is 
transferred  from  the  aluminum  to  the  steel  cables  ; 
through  the  latter  it  crosses  the  river,  and  at  the  other 
side  passes  from  the  steel  to  the  aluminum  cables.  The 
insulators  placed  on  the  towers  for  the  support  of  the 
steel  cables  were  made  to  sustain  the  enormous  strain 
of  the  cables  as  well  as  to  serve  as  insulators— they  are 
very  costly,  and  were  specially  prepared  only  after  the 
most  careful  calculations  and  tests  had  been  made. 
Upon  the  completion  of  the  railroad  bridge  across  the 
Ottawa  River,  aluminum  cables  will  be  strung  across 
that  structure,  and  the  steel  cables  now  spanning  the 
river  will  be  retired  from    use. 


is  located  the  switchboard,  etc.,  largely  of  Westing- 
house  manufacture.  In  the  smaller  division  are  the 
step-down  transformers  of  the  static  or  stationary 
type,  with  a  working  capacity  of  2,800  horse  power 
each.  The  transformers,  encased  in  cylindrical 
tanks  15  feet  high  and  7^  feet  in  diameter,  are  sur- 
rounded by  oil,  each  tank  holding  750  gallons.  The 
pressure  of  50,000  volts,  at  which  the  current  is  trans- 
mitted from  Shawinigan  Falls  to  Montreal,  is  reduced  to 
2,200  volts  to  conform  with  the  voltage  used  by  the 
Lachine  Company. 

The  main  division  of  the  station  is  occupied  by  the 
frequency  changers  and  motor  generator  sets,  manufac- 
tured and  installed  by  the  Bullock  Electric  Manufactur- 
ing Company,  of  Cincinnati,  Ohio,  and  shown  on  the 
previous  page.  At  present  there  are  installed  only  two 
frequency  changers,  each  of  800  k.w.  norniiJ  output, 
but  capable  of  developing  1000  k.w.  Two  more  sets 
identical  with  those  installed  are  in  process  of  manufac- 
ture and  nearly  completed.  Attention  might  here  be 
drawn  to  the  method  of  placing  these  machines  upon  a 
solid  foundation.  In  view  of  their  great  length  and 
we.ght  it  was  deemed  advisable  to  use  "  I  "  beams  for 
the  sub-bases,  the  beams  being  filled  in  solidly  with 
concrete. 

On^  of  the  main   features    is    the    unique    yet    simple 
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method  of  starting  the  frequency  changers  or  motor 
generator  sets.  This  is  accomplished  by  means  of  a 
100  h.p.  60  cycle  3-phase  motor  direct  connected  to  an 
85  k.w.  120  volt  generator.  In  this  station  60  cycle  ;, 
phase  is  always  available  from  the  circuits  of  the  Lachine 
Rapids  Hydraulic  &  Land  Company.  The  exciters  on 
the  frequency  changers  are  used  as  motors  in  startinar, 
the  source  of  current  coming  from  the  motor  generator 
set  above  referred  to.  As  soon  as  the  30  cycle  motor 
of  the  frequency  changer  is  synchronized  and  thrown 
upon  the  circuit,  the  60  cycle  motor  generator  set  is 
thrown  out  of  circuit  and  the  exciter  of  t  e  large  set 
runs  as  a  generator,  which  excites  the  fields  of  both 
machines  of  the  frequency  changer.  By  means  of 
throw-over  switches  this  one  small  60  cycle  motor  gen- 
erator set  will  start  any  number  of  frequency  changers. 
The  third  illustration  shows  the  d  impers  placed  upon 
the  fields  of  both  generators  and  exciters,  which  insures 
speed  being  constant  with  either  machine  of  the  fre- 
quency changer  operating  as  a  motor  ;  thus,  in  case  of 
any  difficulty  at  Shawinigan  the  60  cycle  machine   can 


Section  of  Rotor  of  Bullock  Generator,  Showng 
Dampers. 

be  operated  as  a  motor  from  Lachine  Rapids  current, 
delivering  power  at  Shawinigan  Falls. 


SPEED  REGULATION  OF  INDUCTION 
MOTORS. 

The  simple  induction  motor  is  essentially  a  constant- 
speed  machine.  This  feature  of  its  operation  has 
many  times  been  urged  against  its  use  for'  many  appli- 
cations. 

"Means  of  varying  speed  have  been  known,  but  while 
these  were  very  effective  they  brought  in  objectionable 
features.  Since  the  speed  depends  upon  the  frequency, 
it  of  course  could  be  varied  by  variation  in  the  fre- 
quency. This  method,  says  the  Electrical  Review,  is 
not  generally  applicable,  requiring  as  it  does  as  many 
generators  as  there  are  changes  in  speed.  By  using 
two  motors  and  combining  these  in  cascade  or  con- 
catenation several  speeds  can  be  obtained,  but  the  effi- 
ciency of  the  system  is  poor  and  the  need  for  installing 
two  motors  is  objectionable. 

Where  but  two  or  three  changes  in  speed  are  called 
for,    these    can    be   secured  efficiently    by   winding  the 


motors  so  as  to  allow  for  a  change  in  the  number  of 
poles.      The  changes  are  in  steps  and  not  gradual. 

The  most  generally  applicable  method  of  varying  the 
speed  of  induction  motors  has  been  rheostatic  control. 
By  inducing  non-inductive  resistance  into  the  secondary 
of  the  motors  the  speed  can  be  varied  at  will  and  the 
available  turning  effort  of  the  motor  is  not  decreasefl. 
This  method  is  unfortunately  very  inefficient,  as  the 
total  energy  absorbed  by  the  rheostat  is  wasted  and 
this  varies  proportionately  to  the  reduction  in  speed. 
For  intermittent  work,  however,  and  for  starting  mo- 
tors under  load,  the  method  has  found  a  wide  use. 

Recently  a  number  of  foreign  papers  have  described 
a  new  means  for  securing  this  desirable  speed  variation 
without  involving  the  objections  pointed  out  above.  If 
we  reduce  the  current  in  the  secondary  by  means  of  a 
counter-electromotive  force  instead  of  by  the  non-induc- 
tion resistance  just  described,  the  speed  of  the  motor 
can  be  reduced  accordingly.  At  first  thought  there 
would  seem  to  be  considerable  difficulty  in  doing  this, 
since  the  frequency  of  the  currents  in  the  secondary  iz 
a  variable  quantity  depending  upon  the  slip,  and  is 
different  from  that  of  the  currents  in  the  primary. 
Nevertheless,  this  is  not  difficult  to  do.  By  adding  a 
commutator  to  the  secondary  and  properly  placing 
brushes  upon  this,  the  counter-electromotive  force  may 
be  suitably  introduced.  The  most  convenient  way  of 
doing  this  is  to  connect  the  brushes  to  the  secondary 
of  a  suitable  transformer,  the  primary  of  which  is  con- 
nected to  the  power  circuit.  By  using  any  of  the  well- 
known  types  of  regulating  transformer,  this  counter- 
electromotive  force  may  be  varied  in  amount  and  in 
direction.  If  it  opposes  the  flow  of  current  in  the 
secondary,  the  speed  of  the  motor  will  be  correspond- 
ingly reduced.  If,  on  the  other  hand,  this  elecromo- 
tive  force  assists  the  flow  of  current  the  motor  may  be 
run  above  synchronism.  In  this  method,  the  power 
which  would  be  dissipated  as  heat  in  the  rheostatic 
control  is  pumped  back  into  the  circuit,  so  that  the 
efficiency  of  the  system  is  lowered  only  by  the  trans- 
former losses. 

This  arrangement  is  applicable  with  either  the  prim, 
ary  or  the  secondary  as  the  revolving  part.  In  addition 
to  the  speed  regulation  secured,  this  system  enables 
one  to  compensate  for  the  phase  displacement  of  the 
primary  current  by  the  method  described  by  Heyland 
and  others.  This  is  accomplished  by  shifting  the  posi- 
tion of  the  brushes  on  the  commutator.  One  of  the 
difficulties  presented  by  this  system  is  that  of  overcom- 
ing sparking,  but  doubtless  this  can  be  done. 

It  is  worthy  of  note  that  the  latest  developments  of 
the  induction  motor,  namely,  those  of  improving  the 
power  factor  and  securing  variable  speed,  have  been 
secured  by  adding  a  commutator.  The  absence  of  the 
commutator  on  induction  motors  has  heretofore  been 
urged  as  one  of  the  chief  advantages  of  this  type  of 
motor. 


Boiler  rivets  should  be  carefully  examined,  according 
to  a  report  of  the  Mutual  Boiler  Insurance  Company, 
by  the  following  cold  tests  :  Driving  them  down  on  an 
anvil  with  the  head  in  a  die,  by  nicking  and  bending 
back  on  themselves  without  developing  serious  cracks 
In  tests  made  by  the  company,  steel  rivets  stood  up 
well  as  a  rule,  but  iron  rivets  did  not  and  one  brand  of 
steel  rivets  proved  very  poor. 
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ALUMINUM  AS  A  CONDUCTOR. 

Cleveland,  Ohio,  March  13th,  1903. 
Editor  Electrical  News  : 

Dear  Sir  : — I  was  very  much  interested  in  a  clipping  bearing 
on  the  subject  ot  aluminum  sent  to  me  marked  from  the  "January 
number  of  the  Canadian  Electrical  News." 

J'our  correspondent  stales  at  the  outset  that  while  it  was  thought 
some  time  ago  aluminum  would  be  largely  used  as  an  electrical 
conductor,  expierience  has  demonstrated  that  it  js  not  held  in 
favor  and  that  it  has  not  been  adopted  to  any  extent  for  the  pur- 
pose mentioned.  It  seems  to  the  writer  that  if  your  correspond- 
ent had  taken  sufficient  interest  in  the  subject  in  regard  to  which 
he  put  himself  on  paper  to  ascertain  some  facts  the  opinions  which 
he  now  entertains  would  be  materially  altered. 

Without  going  into  an  exhaustive  digest  covering  the  article  I 
would  state  : — 

First  :  Relative  to  the  cross  section  and  weight  of  aluminum 
as  respects  copper,  that  for  equal  conductivity,  assuming  alumi- 
num 60  to  62  and  copper  97  to  98  in  the  Mattheissen  Standard 
Scale,  the  cross  section  of  aluminum  is  150,  copper  100.  Your 
correspondent  has  evidently  calculated  that  the  area  of  cross 
section  of  wiresand  their  diameters  bear  the  same  relation  to  each 
other,  which  it  is  apparent  is  a  slight  malhematicalerror.  Correctly 
calculated  an  aluminum  wire  having  1.59  cross  section  of  copper 
will  have  a  diameter  only  1.26  of  that  of  the  copper,  i.e.  :  1159  : 
100  ::    126  ::  100. 

The  weight  of  aluminum  having  equal  conductivity  is  47.50  per 
cent,  of  that  of  copper.  This  arises  from  the  fact  that  the  specific 
gravity  of  copper  is  8.93  and  aluminum  2.68.  The  following  pro- 
portion, therefore,  gives  the  result  above  quoted,  taking  into 
consideration  that  the  volume  of  aluminum  is  1.59  limes  the  vol- 
ume of  the  copper  ; — 

8.93  X  100  :  268  X  159  ::    100  :  x 
the  solving    for,  x  which  is  the  aluminum  weight  when  the  copper 
weight  is  100,  we  get  X     47.5.    In  01  her  words  for  equal  conductiv- 
ity on  the  basis  of  the  foregoing  data,  47.50  pounds  of  aluminum 
would  be  required  to  replace  100  pounds  of  copper. 

Second  :  Your  correspondent  states  that  for  small  wires  an 
alloy  of  I  to  2  per  cent,  is  used  to  produce  strength.  This  is 
incorrect,  as  all  wire  for  electrical  conductor  work  as  at  preset>t 
manufactured  is  of  the  same  quality  and  is  "  pure  aluminum." 
The  breaking  load  of  aluminum  for  equal  conductivity  with  copper 
is  as  great,  if  not  greater  than  copper. 

Third:  In  connection  with  the  matter  of  joints  it  is  stated 
that  aluminum  cannot  be  soldered  and  what  is  known  as  the 
Maclnlyre  joint  is  used.  Aluminum  soldered  joints  are  in  suc- 
cessful service,  but  for  greater  strength  of  the  joints,  what  is 
designated  as  a  three  piece  compression  joint  is  recommended  for 
use  where  large  wires  are  used,  for  the  reason  that  greater 
strength  and  higher  electrical  efficiency  is  obtained  with  a  joint 
of  this  character  than  with  a  soldered  joint.  A  good  mechanical 
or  compression  joint  is  in  the  opinion  of  some  well  informed  en- 
gineers superior  to  any  soldered  joint.  The  reason  is  obvious, 
the  strength  of  the  former  being  greater  than  the  latter. 

Fourth  :  Your  correspondent  states  that  results  are  not  ob- 
tainable respecting  the  varying  climatic  effects  on  aluminum  on 
account  of  aluminum  being  installed  practically  exclusively  in 
the  state  of  California  ;  also  that  the  action  of  the  salt  atmosphere 
has  an  injurious  eflecl  upon  the  metal.  A  portion  of  the  above 
statement  is  in  itself  contradictory,  because  if  aluminum  was 
deteriorated  by  the  salt  air  it  would  not  be  used  in  California  or 
on  the  Pacific  Coast.  That  aluminum  is  not  injured  by  salt  air 
action  where  it  is  installed  on  the  Pacific  Coast  in  close  proximity 
to  the  salt  water  is  demonstrated  by  the  fact  that  millions  of 
pounds  have  been  in  successful  service  for  several  years  and  those 
companies  using  it  for  the  longest  periods  continue  to  purchase  it 
in  large  quantities,  the  claim  being  made  in  some  instances  that 
it  is  superior  to  copper. 

Relative  to  the  absence  of  data  outside  of  California,  your  cor- 
respondent is  very  much  in  the  dark  and  is  not  informed.  Alumi- 
num is  used  in  large  quantities  in  the  New  England  states.  New 
York  state,  the  middle  states,  the  west  and  the  tar  west  for  high 
tension  and  feeder  railway  work  and  for  electric  lighting  pur- 
poses. Some  of  the  largest  syndicates  and  individual  corpora- 
tions in  the  territories  mentioned  have  used  aluminum  conductors 
for  a  tong  time  and  continue  to  purchase  it.  While  Cnlifornia 
purchases  large  quantities  of  aluminum  wire  and  cables,  other 
territories  in  the  east  and  west  purchase  and  use  it  in  larger 
quantities  and  in  those  different  localities  data  has  been  obtained 


under  varying  and  trying  conditions  which  has  been  most  favor- 
able to  aluminum.  A  particular  instance  near  enough  and  suffi- 
ciently prominent  is  the  last  transmission  line  of  the  Niagara  Falls 
Power  Company  from  Niagara  Falls  to  Buffalo, consisting  of  three 
500,000  cm.  aluminum  cables  and  which  should  have  been  easily 
within  the  knowledge  of  your  correspondent  if  he  had  really  been 
ordinarily  well  informed  in  regard  to  what  has  been  done  in  the 
transmission  field  and  to  have  prevented  his  making  one  of  the 
statements  in  the  article  alluded  to.  Another  instance  of  which 
he  should  have  been  presumably  aware  is  the  line  of  the  Shawin- 
igan  Falls  Power  Company  from  Shawinigan  Falls  to  Montreal, 
which  is  entirely  constructed  of  aluminum  and  will  contain  quar- 
ter of  a  million  pounds  of  it. 

It  may  be  of  interest  to  state  thai  in  Eastern  New  York  during 
the  recent  extreme  cold  weather  which  prevailed  about  two 
months  ago,  in  an  aluminum  high  tension  transmission  line  cov. 
ering  a  large  quantity  of  wire  there  was  but  one  break  in  the 
system,  while  on  a  copper  transmission  line  adjoining  of  equal 
conductivity  and  about  an  equal  quantity  of  wire  there  were 
eight  breaks.  The  showing  in  favor  of  aluminum  is  evident  and 
;s  most  satisfactory.  Another  instance  in  a  different  territory 
may  be  cited  :  A  transmission  company  operating  in  Colorado, 
Utah  and  Montana  has  over  2,000  miles  of  aluminum  wire  in  ser- 
vice, the  circuits  passing  through  the  valleys  and  over  the  snow- 
clad  mountains,  where  it  is  subjected  to  the  extreme  hot  and  cold 
temperatures.  This  company  has  had  aluminum  in  service  for  a 
number  of  years  and  still  continues  to  purchase  it  in  large 
quantities.  \  ours  truly, 

J.  A.  Rutherford. 


ELECTRICALLY    CONTROLLED    WATER    WHEEL 

GOVERNORS. 

Montreal,  March  23,  1903. 
Editor  Canadian  Electrical  News  ; 

Dear  Sir  : — The  writer  noticed  in  the  columns  of  your  March 
issue  the  question  on  electrically  controlled  water  wheel  gov- 
ernors. 

The  Lachine  Rapids  Hydraulic  &  Land  Company,  of  Montreal, 
use  in  their  1 2,000  h. p.  water  power  plant  a  device  on  their  Lom- 
bard water  wheel  governors  by  which  the  latter  can  be  electri- 
cally controlled  from  the  operating  table.  This  very  simple  de- 
vice consists  of  two  solenoids,  each  of  which  actuates  a  ratchet 
wheel  on  the  spindle  of  the  governor.  Bj*  operating  either  of  the 
two  solenoids  the  gates  can  be  opened  or  closed.  Each  ratchet 
wheel  has  a  large  number  of  teeth,  so  that  each  time  the  circuit 
o^f  the  solenoid  is  closed,  only  a  very  small  movement  of  the 
spindle  lakes  place  and  consequently  a  very  close  adjustment  of 
the  speed  is  possible.  It  has  been  found  possible  to  synchronize 
machines  in  one-tenth  of  the  time  previously  required  without  this 
device.  The  device  was  invented  and  designed  by  R-  S.  Kclsch, 
general  superintendent  of  the  Lachine  Rapids  Hydraulic  &  Land 
Company.  Mr.  Kelsch  also  invented,  a  number  of  years  ago,  the 
motor  control  device,  which  your  paper  mentions,  and  commu- 
nicated same  to  the  Lombard  Water  Wheel  Governor  Company. 
In  the  design  of  the  Lachine  Rapids  plant, Mr.  Kelsch  abandoned 
the  idea  of  the  motor  control  device  on  the  ground  that  it  gave 
the  switchboard  attendant  too  much  latitude  over  the  governor. 

Witfi  reference  to  the  subject  of  double  busbar  arrangement 
mentioned  in  the  same  issue  by  "Reader,"  I  would  draw  "Read- 
er's" attention  to  an  article  on  the  Lachine  Rapids  plants  in  the 
Canadian  Engineer  of  June,  1901,  which  particularly  describes 
the  busbar  arrangements  at  the  powerhouse  and  sub-station.  It 
is  always  advisable  for  a  large  company,  and  even  for  small  com- 
panies, to  have  a  subdividable  double  busbar  arrangement  for  its 
sub-station  distribution  busbars.  The  mcrease  in  expense  ovfer  a 
single  busbar  arrangement  is  insignificant  compared  with  the 
gi  eater  safety  and  better  service  obtainable  thereby.  For  the 
transmission  of  the  power  to  the  sub-station,  however,  a  double 
busbar  arrangement  is  not  absolutely  necessary.  Indeed,  the 
modern  practice  nowadays  is  to  simplify  the  power  house  switch- 
ing devices  as  much  as  possible,  and  to  do  away  with  the  double 
busbars.  A  single  busbar  equipment  subdivided  into  three  or 
four  sections,  tied  together  or  seperated  by  switches  operated  by 
hand  and  automatically  by  overload  devices,  offers  sufficient 
flexibility  and  all  the  safety  desired.  In  designing  the  power 
house  switchboards  on  this  principle,  Mr.  Kelsch  had  in  view 
the  possibility  of  tieing  the  whole  system  together,  or  in  the 
event  of  an  accident  to  any  portion  of  the  system,  it  can  be 
quickly  separated  from  the  rest  of  the  system  until  repairs  are 
completed.      The  arrangement  of  puttting  the  busbars  in  sections 
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permits  during  lig^ht  loads,  or  Sunday,  etc.,  any  portion  of  the 
plant  to  be  made  dead  throughout,  permitting  any  slight  repairs 
that  may  be  necessary  and  a  general  and  thorough  cleaning  up 
of  the  busbars,  marble,  etc.,  without  the  slightest  chance  ol  injury 
to  an  emyloyee. 

In  the  case  of  a  double  set  of  busbars,  it  is  usually  found  neces- 
sary to  have  them  comparatively  close  together,  which  does  not 
make  the  system  quite  so  safe  and  convenient.  In  the  sub-station 
distribution  system  double  busbars  are  essential, as  it  is  frequently 
desired  to  have  ivvo  ranges  of  voltages,  one  for  the  heavily  loaded, 
the  other  tor  the  lightly  loaded  feeders. 

Yours  truly, 

Charles  Brandeis. 


POWER  TRANSMISSION  AND  DISTRIBU- 
TION IN  UTAH. 

For  about  three  years  the  Utah  Light  and  Power 
Company  has  been  running-  three  water  power  stations 
and  two  steam  stations  all  in  parallel,  on  its  general 
distribution  system.  This  has  been  done  without  any 
particular  complications,  and,  as  has  been  proven,  with 
very  great  advantage  in  the  econoinizing  of  the  water 
available  in  the  mountain  streams.  It  is  especially 
interesting,  considering  that  the  three  water  power 
stations  generate  and  transmit  at  diflFeient  voltages. 

The  Upper  Cottonwood  Station  is  equipped  with 
General  Electric  apparatus,  which  generates  and  trans- 
mits 16  miles,  three  phase  at  12,000  volts.  The  Lower 
Cottonwood  Station,  equipped  with  Westinghouse 
apparatus,  generates  two  phase  and  transmits  14 
miles,  three  phase  at  14,000  volts.  The  Pioneer 
Station,  situated  37  miles  north,  in  Ogden  Canyon,  has 
General  Electric  machinery  and  transmits  three  phase 
at  16,000  volts.  The  two  steam  plants  generate  at 
2,300  volts  and  feed  into  the  general  distribution 
system  in  Salt  Lake. 

On  December  30th,  to  this  already  large  system, 
with  its  six  stepdown  stations  in  the  valley  and  in 
Salt    Lake,   connection  was  made  from    the   Telluride 


converters  supplying  the  street  railway  system,  large 
induction  and  synchronous  motors  operating  550  volt 
railway  generators,  Portland  cement  mills,  brick  works, 
ore  sampling  works  and  various  other  plants  scattered 
throughout  the  valley  and  in  Salt  Lake.  On  the  Tellu- 
ride Company's  system  are  large  induction  motor  mine 
hoists,  mills,  etc.,  in  a  half  dozen  of  the  largest  mining 
camps  in  the  state. 

Since  the  general  lighting  systems  for  Salt  Lake  and 


Voltage  Chart  Utah  Light  &  Power  Company. 


Power  Company's  40,000  volt  system.  This  company 
has  a  duplicate  pole  line  connecting  Logan  Power 
Station,  85  miles  north  of  Salt  Lake,  with  Prova 
Station,  45  miles  south.  Taps  are  taken  off  each  of 
these  lines  at  Salt  Lake  and  the  paralleling  was  done 
on  the  low  tension  side.  From  the  first  time  this,  latter 
system  was  synchronized  with  other  stations  and 
switches  thrown  in,  no  trouble  has  arisen  ;  the  regula- 
tion is  very  materially  improved  for  all. 

On  this    combined  system    there  are   operated  rotar) 


Power  Stations  and  Transmission  Lines  of  the       S3 
Utah  Light  &  Power  Company. 

Ogden,  besides  several  smaller  towns,  are  fed  off  this 
same  large  network,  it  speaks  well  for  the  regulation 
obtained,  when  it  is  considered  the  class  of  variable 
motor  service  and  railway  load  carried.  The  voltage 
chart  shown  h2rewith  is  taken  off  the  general  lighting 
system  in  Salt  Lake.  The  chief  advantage  in  thus  run- 
ning all  in  multiple  is  the  "  momentum"  that  is  back  of 
all  the  severe  changeable  loads,  motors  starting,  etc., 
so  that  no  effect  on  the  general  system  is  noticeable. 

Within  four  weeks  there  will  be  started  an  additional 
steam  three-phase  unit  of  750  k.  w.  capacity,  and  by 
October  next  another  three-phase  direct  connected  unit 
of  1000  k.  w.  capacity  will  be  added.  To  the  present 
rotary  station  for  carrying  the  railway  load  will  be 
added  in  September  a  750  k.w.  synchronous  motor 
generator  set. 

By  June  next  a  sixth  water  power  station,  located  on 
Bear  river,  80  miles  north  of  Salt  Lake,  will  be  complet- 
ed and  will  be  run  in  parallel  with  above  systems.  In 
this  station  two  750  k.w.  Westinghouse  units  are  being 
installed,  and  the  transmission  will  be  at  28,000  volts. 
By  that  time  it  it  expected  that  the  Cottonwood 
stations  and  the  Pioneer  station  in  Ogden  Canyon  will 
be  changed  over  to  transmit  also  at  28,000  volts,  thus 
simplifying  greatly  the  connections  at  the  distribution 
end,  for  working  in  parallel. 

The  combined  capacity  of  above  stations,  both 
steam  and  water,  will  reach  17,000  h.p. 

The  accompanying  sketch  shows  the  various  trans- 
mission lines  mentioned  above,  also  location  of  power 
stations. 

O.    A.     HONNOLD, 

Division  Engineer  Utah  Light  &  Power  Company. 
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This  continent  usually  takes  unto 
Alternator  Frames,  itself  the  credit  of  being  con- 
sidered the  home  of  the  latest 
developments  in  the  electrical  arts,  but  European 
engineers  are  now  exploiting,  and  with  apparent 
success,  an  idea  which  so  far  has  found  but  little  favor 
on  this  side  of  the  Atlantic.  We  refer  to  the  use  of 
strutted  frames  for  large  direct  driven  alternators,  that 
is,  instead  of  having  the  iron  ot  the  stationary  part  of 
the  machine  held  in  place  and  supported  by  the  cast 
iron  box  frame  which  is  common  practice  with  us  to- 
day, they  are  experimenting  with  a  steel  structure, 
built  up  very  similarly  to  the  latticed  girder  work  used 
in  towers  and  bridges.  This  it  is  claimed  gives  a 
machine  of  equal  rigidity  and  of  materially  less  cost, 
the  saving  in  material  being  very  marked,  besides 
which  the  plant  co.'-t  would  be  still  further  reduced,  as 
the  lesser  weight  means  a  corresponding  reduction  in 
the  outlays  for  freight  and  installation. 


The   announcement  is  now  made 


Amaleamation  of 


_,       ,    _  ,         that    the   Montreal    Light,   Heat 

Electric  Comparvies.  "      ' 

&  Power  Company  has  succeeded 
in  making  arrangements  for  the  control  of  the  Lachine 
Rapids  Hydraulic  &  Land  Company.  This  will  perhaps 
be  not  altogether  welcome  news  to  the  consumers,  who 
have  hitherto  looked  upon  the  somewhat  severe  com- 
petition which  has  obtained  in  Montreal  as  a  guarantee 
of  a  good  service  at  a  reasonable  cost.  We  have  every 
confidence,  however,  that  the  new  organization  will 
endeavor  to  treat  its  patrons,  both  present  and  pro- 
spective, in  the  best  possible  manner,  and  to  provide 
an  efficient  service  at  a  reasonable  cost.  It  would  al- 
most seem  reasonable  that  the  rates  might  be  reduced 
at  no  very  distant  date,  as  the  operating  expenses  and 
fixed  charges  of  the  combination  ought  to  be  less  than 
the  sum  of  those  incurred  by  the  two  companies  now 
operating.  It  is  reported  that  the  price  paid  by  the 
Light,  Heat  &  Power  Company  is  $190  per  share,  the 
Lachine  Company  being  capitalized  at  $2,000,000.  The 
price  asked  some  few  months  ago,  when  the  subject  of 
amalgamation  was  being  actively  discussed,  was  $250  , 
per  share. 


Mr.  Charles   P.  Steininetz,   in  a 

^■^'Eirtli^^^r"'  '■^'^^"'  P^P^--  ^'^,^"  by  him  at 
Schenectady,  N.Y  ,  on  the  future 
possibilities  of  electricity,  made  some  interesting  re- 
marks regarding  his  ideas  of  what  it  was  likely  to 
come  to.  Anent  wireless  telegraphy  he  seemed  to 
think  that  it  had  a  large  future  in  ihe  conducting  ot 
wars,  as  neither  combatant  would  be  able  to  destroy 
the  enemy's  communication  by  cutting  wires.  Further, 
it  would  probably  be  largely  used  in  exploration  work 
the  world  over,  which  would  prevent  the  complete 
isolation  which  has  hitherto  been  an  accompaniment  of 
all  Arctic  expeditions.  Regarding  the  telephone  it  was 
stated  to  be  yet  in  its  infancy,  trans-Atlantic  communi- 
cation being  a  question  of  but  a  comparatively  short 
time.  The  complete  superseding  of  the  steam  locomo- 
tive by  the  electric  is,  in  his  opinion,  a  very  far  distant 
change,  commercial  reasons  rendering  it  of  doubtful 
practibility.  Mr.  Steinmetz  is  an  active  exponent  of 
the  mercury  vapor  lamp,  having  developed  a  system 
which  is  in  operation  in  his  home  at  Schenectady,  and 
for  which  he  predicts  a  large  field  within  but  a  compar- 
atively short  time. 
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The  past  month  has  seen  the 
Storage  Batteries.  lapsing  of  one  of  the  most  im- 
portant and  broadest  of  the  many 
patents  affecting-  the  electrical  industry,  namely,  that 
issued  to  Charles  F.  Brush  in  1886  and  covering  the 
construction  of  storage  battery  plates.  It  has  been 
freely  predicted  that  once  this  patent  had  expired  there 
would  be  a  substantial  decrease  in  the  price  of  this 
apparatus,  and  that  its  field  of  application  would  be  cor- 
respondingly broadened,  but  it  is  practically  impossible 
to  prophesy  truly  as  to  what  the  future  will  bring  out. 
Any  interest  which  is  protected  by  broad  and  funda- 
mental patents  has  a  most  excellent  opportunity,  during 
the  life  of  those  patents,  to  fortify  itself  against  the  free 
competition  which  will  undoubtedly  arise  as  soon  as 
the  time  limit  has  expired,  and  but  few  organizations 
neglect  to  avail  themselves  of  the  chance.  In  view  of 
this  it  may  very  likely  be  found  that  while  various 
companies  may  be  free  to  manufacture  the  actual  bat- 
teries, but  few  will  be  able  to  place  their  product  into 
commercial  service,  owing  to  the  subsidiary  patents 
which  cover  various  necessary  accessories,  such  as 
boosters  and  the  switchboard  equipment. 


It  is    to-day   a  well    known    and 

Cleanliness  in  Cen-  •  ,i  ,  i    j       j      r      . 

tral  Stations  universally     acknowledged     fact 

that  the  reliability  and  longevity 
of  any  piece  of  machinery  are  very  much  affected  by  the 
care  taken  to  keep  it  in  good  condition.  Especially  is 
this  true  of  electrical  apparatus,  in  much  of  which  the 
length  of  life  is  determined  not  so  much  by  the  actual 
amount  of  time  it  is  in  operation  and  the  loads  it  is 
called  upon  to  carry  as  by  the  state  of  cleanliness  in  which 
it  is  kept.  "Show  me  his  friends  and  I  will  describe  you 
the  man,"  is  often  heard  in  our  midst  to-day.  "Let 
me  see  the  fire  hole  and  the  dynamo  room,  and  I  will 
tell  you  whether  or  no  he  is  a  good  man,  a  man 
worth  having,  a  man  fit  to  be  in  charge  of  your  plant," 
is  but  another  rendering  of  the  same  principle.  When 
one  goes  into  a  power  house  and  is  confronted  with 
dirt  and  dust,  creeping  oil  and  greasy  clothes,  untidy 
lurniture  and  lamps  half  dimmed  with  the  multitudinous 
deposits  of  many  months,  it  is  but  small  wonder  that 
the  man  in  charge  is  instantly  ranked  in  the  mind  of  an 
observant  visitor  or  inspector  as  but  a  poor  specimen. 
If  the  outside  appearance  of  the  apparatus  and  room  is 
so  neglected, one  argues, perhaps  unconsciously, it  seems 
but  reasonable  to  suppose  that  insidious  dirt  is  hard  at 
work  in  all  the  hid  len  corners  and  unseen  spaces,  the 
inevitable  fruit  of  which  will  be  frequent  shut-downs  and 
heavy  repair  bills,  and  so  it  is  that  a  dirty  and  untidy 
engine  and  boiler  room  instantly  militate  against  the 
engineer.  So  much  for  the  view  from  the  owner's  stand- 
point. Let  us  survey  it  from  that  ol  the  employee.  How 
few  and  far  between  are  the  managers  who  will  enter- 
tain suggestions  for  the  purchasing  of  a  decent  set  of 
repair  tools  and  a  place  to  keep  them  in,  a  liberal  sup- 
ply of  brooms  and  waste  and  now  and  again  a  can  of 
paint  and  varnish.  Yet  without  them  the  incentive  to 
keep  the  place  in  good  condition  is  soon  smoothered. 
How  seldom  does  one  find  a  station  equipped  with  a 
good  supply  of  spare  parts  properly  stored  for  emergency 
use,  even  though  their  purchase  had  time  and  again 
been  recommended  by  the  engineer.  How  many  of  our 
plants  are  equipped  with  a  compressed  air  system,  not- 


withstanding that  it  has  no  equal  as  a  quick  and  most 
thorough  method  of  cleaning  machinery,  electrical  ap- 
paratus particularly.  To  seem  the  matter  up,  em- 
ployers should  spend  more  money,  and  we  refer  more 
particularly  to  what  are  called  small  plants,  on  a  liberal 
equipment  of  tools  and  cleaning  utensils  ;  employees 
should  devote  more  time  and  attention  than  is  usually 
given  to  the  repairing  and  cleaning  of  the  power  house 
and  the  apparatus  it  contains.  The  money  and  the 
effort  will  both  prove  good  investments,  for  without 
them  no  plant  can  possibly  give  the  results  which  it 
otherwise  is  quite  capable  of  producing. 


As  our  readers  are  perhaps  aware. 
The C.  E.  A.  Convention,  the    annual    convention    of    the 

Canadian  Electrical  Association 
is  to  be  held  in  Toronto  on  June  ioth,iith  and  12th  next, 
of  which  full  particulars  will  appear  in  a  later  issue.  In 
the  meantime  we  desire  to  urge  upon  all  those  connected 
with  electrical  industries,  more  especially  the  commercial 
men,  that  they  should  make  a  special  effort  to  be  pre- 
sent. As  we  have  previously  pointed  out  in  these 
columns,  no  man  who  is  debarred  from  even  occa- 
ionally  meeting  his  co-laborers  and  dicussing  with  them 
their  mutual  difficulties,  experiences  and  methods  can 
possiblj  produce  results  equal  to  those  of  the  man  who 
has  availed  himself  of  the  opportunities  of  public  dis- 
cussion which  are  afforded  by  all  conventions,  and  we 
would  therefore  say  again  to  all  our  Canadian  operating 
friends  :  Send  along  those  of  your  staff  to  whom  you 
look  for  results  in  the  shape  of  dividends  ;  it  will  be 
money  well  spent.  We  are  aware,  in  saying  this,  that 
it  may  appear  to  be  a  somewhat  sordid  motive  to  urge, 
bat  the  convention  is  really  not  intended  to  be  a  holiday 
for  those  attending,  but  rather  an  opportunity  to  benefit 
by  the  experience  of  men  whose  experience  has  run  in 
lines  different  to  our  own.  There  are  many  electrical 
plants  in  the  convention  city  possessing  features  of  great 
interest  to  the  members  of  the  Association,  the  various 
officials  of  which  will  doubtless  be  glad  to  extend  an 
invitation  of  inspection  to  the  visitors.  The  city  itself 
is  one  of  the  finest  and  prettiest  on  the  whole  contin- 
ent, and  the  committee  in  charge  of  the  convention 
arrangements  are  thoroughly  equal  to  the  task  of  pro- 
viding a  most  entertaining  programme  of  papers  and 
discussions  which  will  be  of  great  benefit  to  those  who 
hear  and  participate  in  them.  May  we  again  urge 
every  manager  and  superintendent,  especially  of  operat- 
ing companies, to  make  special  efforts  to  be  present,  and 
further  to  take  part  in  the  discussions.  There  are  yet 
a  great  many  questions  affecting  the  industry 
which  should  be  taken  up  vigorousi)'  by  the  Association 
both  for  the  benefit  of  the  individual  members  and  the 
country  at  large. 


THE  "  LONDON  STANDARD  LAMP." 

Owners  and  operators  of  incandescent  electric  lighting-  plants 
should  be  interested  in  learning  something  about  the  merits  of  the 
above  lamp,  an  illustration  of  which  appears  in  the  advertisement 
in  this  paper  of  the  manufacturers,  Messrs.  Phillips  &  Company,  of 
Edinh.oven,   Holland. 

It  is  claimed  for  this  lamp  that  it  gives  a  maximum  of  light  at 
minimum  cost.  The  company  make  both  high  and  low  voltage 
lamps  adapted  to  a  variety  of  purposes,  and  would  be  pleased  to 
send  prices  with  full  particulars  of  their  goods  to  any  of  our  read- 
ers who  may  write  for  same,  mentioning  their  advertisement  in 
the  Electrical  News. 
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THE    UNIVERSITY    OF    NEW    BRUNSWICK 
AND  ITS  ENGINEERING  DEPARTMENT. 

The  University  of  New  Brunswick  is  located  in 
Fredericton,  the  capital  of  the  province  of  New  Bruns- 
wick. The  city  is  situated  on  a  large  level  piece  of 
land  around  which  flows  the  St.  John  river  in  the  form 
of  a  large  bow.  Back  of  the  city  rise  the  hills  of  the 
valley  and  part  way  up  these  hills  is  located  the  Uni- 
versity. 

Entering  the  University  grounds,  a  long  winding 
driveway  through  a  grove  of  maple  and  beech  trees 
leads  up  to  the  buildings,  from  which  a  most  magnifi- 
cent view  of  the  city,  of  the  St.  John  river,  and  of  the 
surrounding  country  is  obtained. 

The  University  is  supported  by  the  Provincial  Gov- 
ernment and  by  the  income  derived  from  grants  made 
by  the  Crown,  as  well  as  by  the  students'  lees.  It  was 
first  founded  in  1800  by  a  Provincial  Charter  and  called 


The  Engineering  Department,  which  gives  a  degree 
in  either  Civil  or  Electrical  Engineering,  has  been  es- 
tablished only  a  short  time,  but  has  attracted  consider- 
able attention  due  to  the  rapid  progress  it  has  made 
and  the  thorough  and    efficient    courses  which  it  gives. 

In  May,  igoo,  the  University  celebrated  its  one-hun- 
dredth anniversary  by  laying  the  corner  stone  for  its 
Engineering  Building,  and  this  was  ready  for  occu- 
pancy in  May,  1901.  The  electrical,  cement  testing, 
steel,  iron,  wood,  brick  and  stone  testing  laboratories, 
workshop  and  janitor's  room  are  located  in  the  base- 
ment of  this  building.  The  basement  also  provides 
room  for  the  engine,  boiler,  hot  water  heater,  and  stor- 
age battery,  in  addition  to  the  dynamo,  motor,  testing 
machines,  etc.,  used  in  the  laboratories. 

On  the  first  floor  are  the  Physical  and  Ciiernicalli  - 
boratories,  the  Physical  and  Chemical  lecture  rooms, 
the  Chemical  store   room  and  the  Bursar's    office.      On 


University  of  New  Brunswick,  Fredericton. 


the  College  of  New  Brunswick.  In  1828  a  Royal 
Charter  was  granted  by  the  Crown  incorporating  the 
college  by  name  of  Kings  College.  In  1859  an  act 
establishing  the  University  of  New  Brunswick  and 
transferring  to  it  all  the  lands,  rights,  endowment  and 
other  property  of  Kings  College  was  passed  by  the 
Legislature  of  New  Brunswick. 

At  present  the  University  is  governed  by  a  body 
styled  the  Senate,  the  president  of  the  Senate  being  the 
Chief  Superintendent  of  Education.  The  Chancellor  of 
the  University,  who  directly  manages  the  University 
for  the  Senate,  is  also  a  member  of  this  body.  The 
other  members  of  the  Senate  are  either  appointed  by 
the  Government  or  elected  by  the  Alumni  Society  and 
Teachers'   Institute. 

The  University  has  four  distinct  courses  and  grants 
three  degrees,  namely,  that  of  B.A.,  for  the  Arts  course; 
that  of  B.Sc.  for  the  Science  course;  and  that  of  B.A.I, 
for  either  the  Civil  or  the  Electrical  Engineering 
courses. 


the  second  floor  are  the  drafting  room,  instrument  room 
and  engineering  museum,  a  lecture  room  and  library. 
The  entire  building  is  heated  by  hot  water  and  lighted 
by  electricitv. 

The  Engineering  students  attend  lectures  in  the  Arts 
building  as  well  as  in  the  Engineering  building.  The 
Arts  building  contains  'the  Mathematical,  English, 
French,  Classical,  Natural  Science  and  Philosoplical 
lecture  rooms,  the  Natural  Scienceand  Philosophical  la- 
boratories, the  main  museum,  library,  reading  rooms, 
Y.  M.  C.  A.,  rooms,  residency  rooms.  Chancellors'  and 
Stewards'   apartments. 

The  observatory  contains  an  achromatic  telescope, 
equatorially  mounted,  meridian  transit  and  sidereal 
chronometers.  Observations  are  taken  for  the  Meteoro- 
logical Survey  of  Canada. 

The  course  in  Civil  Engineering  extends  over  four 
years  and  is  not  narrowed  down  to  any  special  branch, 
but  is  designed  to  fit  the  young  graduate  to  take  a  posi- 
tion in  any  of  the  numerous  special    branches  of   Civil 
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Engineering  by  giving   him  a  thorough    training  in  the 
principles  common  to  all. 

The  course  in  Electrical  Engineering  also  extends 
over  four  years  and  is  designed  to  furnish  an  extended 
training  tor  students  who  desire  to  become  specialists 
in  the  field  of  electrical  science,  with  its  numerous  appli- 
cations in  modern  industries.  The  leading  subjects 
constituting  the  course  are  Theoretical  and  Practical 
Electricity,  Physics,  and  those  branches  of  Mechanical 
Engineering  which  are  especially  adapted  to  the  wants 
of  the  electrical  engineer.  The  theory  of  electricity  is 
thoroughly  taught  and  is  supplemented  by  an  extensive 
laboratory  practice.  The  University  has  been  granted 
the  use  of  the  dynamos,  motors,  lines,  etc.,  of  the  Fred- 
ericton  Electric  Lighting  Company,  and  each  year  a 
number  of  practical  tests  are  made  to  enable  the  stud- 
ent to  become  familiar  with  many  of  the  appliances 
used  in  the  generation    and    disribution    of  electricity. 


man.  Mathematics,  Botany,  Drawing,  Surveying, 
Logic  and  Physics,  and  must  prepare  a  thesis  during 
the  summer  vacation  de  scriptive  of  an  engineering 
work  or  structure.  In  the  third  and  fourth  years  the 
course  is  as  follows  : 

THIRD    YEAR. 

I,  Calculus  ;  2,  Applied  Mechanics  ;  3,  Physics  ;  4, 
Theory  of  Steam  Engine  ;  5,  Lectures  in  Elements  of 
Electricity  and  Magnetism,  with  particular  references 
to  Thompson's  "Lessons  in  Electricity  and  Magne- 
tism." 6,  Lectures  on  Electrotechnics  :  Primary  and 
Secondary  Batteries,  the  Telephone  and  the  Telegraph; 
7,  Electrical  Measurements  :  Carhart  and  Patterson's 
Laboratory  Manual  is  used  ;  8,  Chemistry. 

FOURTH    YEAR. 

I,  Graphic  Statics;  2,  Hydraulics;  3,  Theory  of  Elec- 
tricity :      Mathematical     Theory     of     Electricity     and 


E.NGINEERING    BuiLDl.VG,     UNIVERSITY    OF    NeW    BRUNSWICK,    FrEDERICTON. 


The  Canadian  General  Electric  Company,  of  Toronto, 
has  presented  the  University  with  a  3-kilowatt  com- 
pound dynamo  and  rheostat,  a  3-kilowatt  shunt  motor, 
two  switches,  a  voltmeter,  and  an  ammeter,  while  the 
University  ha"  purchased  a  storage  battery  and  the 
apparatus  necessary  for  wireless  telegraphy,  and  is 
granted  ihe  use  of  an  X  ray  outfit. 

Steam  Engineering  is  taken  up  in  the  third  year. 
The  theory  of  heat  is  first  thoroughly  studied,  so  that 
the  student  may  be  prefectly  familiar  with  the  laws  and 
formula;  governing  the  production  and  expansion  of 
sleam.  The  various  kinds  of  boilers  and  the  methods 
of  determining  the  grate  surface,  heating  surface  and 
ihimney  area  required  for  a  boiler  of  any  horse-power 
are  ihen  discussed.  After  this  the  theory  of  the  steam 
engine  itself  is  taken  up  and  experiments  are  made 
with  the  engine  at  the  University  to  determine  its  indi- 
cated  horse-power. 

In  the  first  two  years  of  the  Electrical  Engineering 
course  the  student  is  taught  English,    French    or    Ger- 


Magnetism  (J.  J.  Thompson),  Theory  of  Electricity 
(Cumming),  and  Theory  of  Electricity  (Gray), 
are  recommended  for  reading  in  connection  with  these 
Lectures  ;  4,  Lectures  on  Electrotechnics  :  Systems 
of  Distribution,  Incandescent  Lamps  and  their  Manu- 
facture, Arc  Lights  and  their  Regulation,  Electrolysis  ; 
5,  Dynamo-Electric  Machinery:  Dynamo-Electric  Ma- 
chinery (S.  P.  Thompson)  and  Dynamo-Electric  Ma- 
chinery (Urquhart)  are  recommended  for  reading  in 
connection  with  these  Lectures  ;  6,  Laboratory  work, 
including  Calibration  of  Instruments,  Dynamo  Tests, 
etc.  ;  7,  Thesis.  A  Thesis  on  some  subject  within  the 
field  of  Electrical  Engineering  must  be  submitted  to 
the  Professor  in  charge  at  least  two  weeks  prior  to 
final  examinations.  Diplomas  in  Electrical  Engineer- 
ing will  be  awarded  to  those  candidates  only  who  pre- 
sent acceptable  Theses. 

There  are  at  present  forty-one  engineering  students 
at  the  University.  The  students  of  the  first,  second 
and  third  years    are  required  to  attend  a  summer  camp 
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for  the  purpose  of  making-  surveys  for  a  short  line  of 
railway.  This  survey  is  mapped  and  traced  by  students 
of  the  fourth  year. 

The  Engineering  Society  of  the  University  of  New 
Brunswick  is  open  to  students,  practising  engineers 
or  those  interested  in  Engineering.  The  Lieutenant- 
Governor  of  the  province  is  honorary-president  and 
many  prominent  engineers  of  the  Maritime  Provinces 
are  enrolled  as  memoers.  Meetings  are  neld  in 
October,  November,  January,  February,  March  and 
April,  at  which  papers  are  read  and  discussed  by  the 
members.  This  society  has  proved  itself  to  be  a  great 
benefit  to  the  engineering  students. 

The  members  of  the  Engineering  Faculty  and  those 
of  the  Arts  Faculty  who  assist  in  engineering  subjects 
are  given  below  : — Dean  of  the  Engineering  School, 
Professor  of  Civil  Engineering  and  Lecturer  in  Chem- 
istry, Ernest  Brydone-Jack,  B.A.,  C.E.,  Associate 
Member  American  Society  of  Civil  Engineers,  Mem- 
ber Society  for  Promotion  of  Engineering  Education; 
Arthur  Melville  Scott,  B. A.,  Ph.D.,  Prof,  of  Physics 
and  Electrical  Engineering  and  Lecturer  in  German  ; 
Thomas  Harrison,  M.A.,  LL.D.,  Chancellor  of  the 
University  and  Professor  of  Mathematics  ;  Loring  VV. 
Bailey,  Ph.D.,  LL.D.,  F.R.S.C,  Professor  of 
Natural  History  and  Geology  ;  William  Hall  Clawson, 
M.  A.,  Prol'esssor  of  English  and  French  ;  J.  Wood- 
bridge  Riley,  Ph.  D.,  Professor  of  Philsophy  and 
Political  Science  ;  Ralph  St.  John  Freeze,  Student- 
Assistant  Chemical  Laboratory. 

PROF.   E.   BRYDONE-JACK. 

Piofessor  Brydone-Jack  was  appointed  Dean  of  the 
Engineering  Faculty  in  May,  1902,  retaining  at  the 
same  time    the    professorship    of  Civil    Engineering  to 


I'ROF.   E.  Bkvdone-Jack,  .B.;A 


Dean  of  the  Engineering  Faculty  and  Professor  of  Civil  Engineering, 
University ^of  New  Brunswick. 

which  he  had  been  calle.d  the  previous  year.  He  has 
had  a  large  and  varied  experience  in  practical  work, 
having  worked  on  or  had  charge  of  detail  designs  for 
many  well-known  engineering  structures,  such  as  the 
viaduct  for  extension  of  Riverside  Drive,  New  York, 
part  of  the  Boston  subway,  part  of  the  Southern  Union 
Station,  Boston,  and  the  Rankin  bridge  having  the 
heaviest  500  foot  span  then  built.  He  was  also  en- 
gaged in  railroad  work  on  the  St.  John  Valley  and 
Riviere  du  Loup  Railway  surveys,  on  the  Harvey- 
Moncton  short  line  surveys,  with  the  Delaware  &  Hud- 


son Canal  Company,  and  with  the  Buffalo,  Rochester  & 
Pittsburgh  Railway  Company.  He  was  engineer  in 
charge  of  one  ol  the  branch  offices  of  the  Keystone 
Bridge  Works,  then  a  part  of  the  Carnegie  Steel  Com- 
pany, for  one  year,  and  before  taking  the  chair  of 
Civil  Engineering  at  the  University  was  engineer  in 
charge  of  the  drafting  department  of  the  Fort  Pitt 
Bridge  Works.  At  present  he  also  holds  the  position 
of  City  Engineer  for  Fredricton,  N.  B.  He  is  thus 
eminently    qualified  to  give  a  thorough    and    practical 


Dr.  a.  M.  Scott,   B.  A. 

Professor  of  Electrical  Engineering  and  I^cctnrer  in  (Verman, 

University  of  New  Brunswick. 

course  in  Civil  Engineering  and  to  direct  the  work  of 
the  Engineering  Department. 

Professor  Brydone-Jack  was  born  in  Fredricton, 
N.B.,  in  187 1,  his  father  having  been  President  of  the 
Lhiiversity  from  1861  to  1885.  He  obtained  his  High 
school  education  under  the  well  known  Dr.  Parkin  (who 
is  now  acting  for  the  trustees  of  the  Cecil  Rhodes 
scholarships),  winning  the  prizes  for  the  best  general 
standing  in  the  different  years,  as  well  as  winning  the 
Douglas  Medal  for  Classics  and  the  Mathematical 
Prize.  In  September,  1887, he  entered  the  University  of 
New  Brunswick,  matriculating  at  the  head  of  his  class 
and  taking  the  York  County  Scholarship.  After  taking 
the  full  four  years'  arts  course  he  graduated  at  the  head 
of  his  c  ass  in  1891  with  degree  of  B.A.  He  then  enter- 
ed the  Rensselaer  Polytechnic  Institute  of  Troy,  N.  Y., 
t  iking  the  full  four  years  course  in  three  years,  gradu- 
ating with  degree  ofC.E.  in  1894,  also  winning  the 
prize  given  in  the  junior  ye  ir  for  the  best  summer  thesis 
of  the  class.  From  1894  to  1901  he  was  engaged  in 
the  active  practice  of  his  profession. 

Professor  Brydone-Jack  is  a  member  of  the  Society 
for  the  Promotion  of  Engineering  Education,  as  well  as 
an  Associate  Member  of  the  American  Society  of  Civil 
Engineers.  He  also  organized  last  year  the  Engineer- 
ing Society  of  the  University  of  New  Brunswick,  the 
membership  of  which  includes  many  of  the  prominent 
engineers  of  the  Maritime  Provinces  and  vicinity,  as 
well  as  the  students  of  the  University. 

DR.     A.     U.     SCOTT. 

A.  Melville  Scott,  B.A.  (Toronto  '96),  Ph.D.  (Got- 
tingen  '98),  Professor  of  Physics  and  Electrical  Engin- 
eering, was  appointed  to  his  present  position  in  1899, 
after  having  spent  the  preceding  year  as  instructor  in 
the  Department  of  Physics  at  the  University  of  Toronto- 
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He  is  a  native  of  Ontario,  served  his  apprenticeship 
at  teaching  in  the  public  schools  of  that  province,  and, 
attending  the  Normal  School  at  Toronto,  succeeded  in 
winning  the  Gold  Medal  in  June,  1890.  After  two  years 
spent  at  the  Parkdale  Collegiate  Institute  he  entered 
the  University,  taking  the  Honor  Course  in  Mathema- 
tics and  Physics,  in  which  he  obtained  a  foremost 
standing  throughout,  at  the  same  time  reading  largely 
ill  English  and  other  modern  languages.  In  addition 
to  scholarships  and  prizes  during  the  preceding  years, 
the  McDonald  Gold  Medal  for  Mathematics  and 
Physics,  and  the  Aberdeen  Gold  Medal  for  General 
Proficiency  from  Victoria  College,  fell  to  his  lot  at 
graduation,  also  in  addition  the  1851  Exhibition 
Science  Scholarship  was  awarded  him  by  the  Universi- 
ty for  research  work  carried  on  during  the  fourth  year. 
The  two  years  following  graduation  were  spent  in  Ger- 
many in  further  study  and  research  at  the  University  of 
Gottingen  ;  during  ihis  time  many  opportunities  were 
afforded  him  of  visiting  the  various  parts  of  Europe, 
centres  of  commerce  and  of  manufacturing  industries, 
as  well  as  seats  of  learning. 

With  a  wide  range  of  experience  and  a  many-sided 
view  of  life,  Dr.  Scott  is  now  devoting  his  energy  and 
ability  as  a  tearher  to  the  improving  of  the  facilities  for 
technical  education  in  the  Maritime  Provinces,  espec- 
ially New  Brunswick,  as  furnished  by  the  Engineering 
Department  of  the  University  of  New  Brunswick. 
Under  his  direction  the  incipient  course  in  Electrical 
Engineering  is  becoming  firmly  established,  and  bids 
fair  to  be  as  popular  as  the  older  course  in  Civil  En- 
gineering. 


SOME  ELECTRICAL  FEATURES  OF  THE  UNIVERSITY 
CONVERSAZIONE. 

By  C.  CHiNT,  Ph.  D. 

At  the  recent  Toronto  University  College  Conversazione,  held 
on  the  evening  of  March  19th,  two  of  the  electrical  exhibits  were 
of  special  interest.  These  were  the  demonstrations  of  wireless 
telegraphy  and  of  the  Simon  "singing  arc  lamp." 

In  the  former,  two  systems  were  shown.  One  of  these  was 
that  devised  by  Prof.  Brann  and  the  firm  of  Siemens  &  Halske. 
The  apparatus  exhibited  in  operation  is  suited  only  for  short 
distances  (100  yards  being  the  greatest  distance  to  which  signals 
have  so  far  been  sent,)  but  the  instruments  are  precisely  of  the 
pattern  used  in  longdistance  work.  They  were  purchased  by 
the  University  at  the  request  of  the  writer,  for  use  in  an  investi- 
gation now  being  made  into  some  of  the  phenomena  of  wireless 
telegraphy.  The  little  transmitter  with  its  eight  miniature  Ley- 
den  jars  and  its  small  transformer,  actuated  by  a  small  induction 
coil  fed  by  two  accumulators,  was  placed  at  one  corner  of  a  large 
hall  while  the  receiver  was  at  the  oppossite  corner,  about  thirty 
yards  away.  Connected  with  the  latter  was  a  Morse  register, 
kindly  loaned  by  A.  B.  Smith,  Esq.,  of  the  G.  N.  W.  Telegraph 
Company,  and  signals  were  freely  received  either  by  the  ringing 
of  the  call-bell  or  by  markings  on  the  paper  tape.  The  antennae 
were  but  2^  metres  long,  the  wave-length  used  being  ten  metres. 

But  the  most  convincing  exhibition  was  with  the  De  Forest 
system.  When  communicated  with,  Mr.  Thomson,  the  manager 
of  the  De  Forest  Company,  and  Dr.  de  Forest  gladly  agreed  to 
assist  in  the  exhibition,  and  Messrs.  H.  E.  .\thearn  and  J.  A. 
Wallace  freely  offered  to  be  piesent  and  send  and  receive  actual 
messages. 

The  regular  alternating-current  transmitter  used  in  this  system 
could  not  be  conveniently  installed,  so  one  with  a  medium-sized 
induction  coil  was  improvised.  The  antenna,  which  was  nine 
metres  long,  was  suspended  from  the  ceiling  by  a  cord,  the 
ground  connection  being  to  a  sieam-heating  radiator  near  by. 
This  transmitter  was  placed  on  the  same  table  as  the  little  Braun 
sender.  About  i  10  feet  away,  and  separated  by  three  solid 
brick  walls,  the  little  "dinky"  responder — small  enough  to  be  put 
in  a  coat  pocket — was  placed  on  a  table  at  which  sat  the  receiving 
operator  with  the  head-telephone  on.    The  effect  on  the  respond- 


er was  so  strong  when   one  side  of  it    was   joined  to  a    radiator 
that  no  antenna  was  used. 

For  two  hours  the  visitors  wrote  messages  (on  the  ordinary 
blanks)  and  handed  them  in  at  the  sending  end,  where  they  were 
promptly  despatched  at  the  usual  telegraphic  speed  ;  and  those 
to  whom  they  were  addressed,  on  calling  at  the  receiving  office, 
were  delighted  to  have  their  "aerograms"  handed  them,  sent 
without  a  mistake.  Indeed,  to  test  the  operators,  Prof.  Masson, 
of  Victoria  College,  sent  a  message  in  French,  and  it  reached  the 
proper  person  without  a  slip.  During  the  evening  nearly  fifty 
messages  were  sent  and  received,  constituting  an  excellent  de- 
monstration of  the  reality  of  the  new  system. 

About  ten  feet  farther  aw ly  from  the  sending  station,  on  the 
other  side  ot  a  fourth  brick  wall,  the  writer  had  arranged  another 
receiving  station.  At  this  place  the  responder  was  simplj-  joined 
in  series  with  two  dry  cells  and  an  ordinary  telephone  receiver  ; 
while  an  antenna  ten  metres  long,  suspended  from  the  ceiling, 
was  joined  to  one  side  of  the  responder,  the  other  side  being 
connected  to  a  sheet  of  tin  about  2x3  feet  lying  on  the  floor.  No 
connection  at  all  was  made  to  earth.  The  signals  here  were 
perfectly  clear,  and  astonishment  was  expressed  at  the  wonderful 
results  with  such  simple  means.  The  De  Forest  responder  is 
certainly  an  extraordinarily  sensitive  and  effective  instrument. 

-Amongst  those  who  received  messages  or  sent  them  may  be 
mentioned  :  Mrs.  Moss,  wife  of  the  Vice-Chancellor  of  the  Uni- 
versity ;  Mrs.  Harcourl,  wife  of  the  Minister  of  Education  ;  Mrs. 
A.  B.  Wacallum  ;  Prof.  Baker  ;  Prof.  DeLury  ;  Registrar  Breb- 
ner  ;  and  many  others. 

Some  interesling  observations  were  made  when  testing  the  ex- 
perimental arrangements  on  the  previous  evening.  When  the 
large  transmitter  (with  9-metre  antenna)  was  in  action,  the  Braun 
receiver  (with  2  i/z  metre  antenna),  30  feet  away,  was  unaffected  ; 
but  when  this  antenna  was  made  ten  metres  long,  and  especially 
when  earthed  to  a  radiator,  the  signals  were  pretty  freely  receiv- 
ed. .\Iso,  when  the  Braun  sender,  with  2  1/2  metre  antenna  and 
no  earth  connection  .at  all,  was  in  operation  the  messages  were 
read  with  the  De  F"orest  responder  at  a  distance  of  120  feet, 
with  four  solid  walls  intervening,  one  side  of  the  responder  being 
joined  to  a  radiator  but  no  antenna  being  used. 

The  "singing  arc"  was  arranged  under  the  direction  of  Prof. 
Rosebrugh,  of  the  Faculty  of  -Applied  Science.  A  phonograph 
was  in  one  room,  while  the  arc  lamp  was  in  another  room  across 
a  hallway  and  about  fifty  feet  distant.  Tunes  uttered  by  the 
former  in  the  neighborhood  of  a  carbon  microphone  were  repeated 
by  the  brightly-shining  lamp,  so  as  to  be  heard  by  all  in  the  room. 
The  lamp  was  exhibited  by  Mr.  M.  V.  Sauer,  of  the  Department 
of  Electrical  Engineering. 


AMALGAMATION  OF  ELECTRIC   COMPANIES   IN 
MONJREAL. 

On  March  17th  negotiations  were  concluded  by  which  the 
Lachine  Rapids  Hydraulic  &  Land  Company,  of  Montreal,  was 
absorbed  by  the  Lontreal  L-ght,  Heat  &  Power  Company.  It  is 
understood  that  the  price  paid  for  the  Lachine  Company's  stock 
was  $190  per  share  or  a  total  of  $3,800,000.  The  Light,  Heat 
&  Power  Company  have  thus  acquired  the  Lachine  Ripids 
Company,  the  Citizens'  Power  Company,  the  Standard  Light  & 
Power  Company,  and  a  lease  of  the  Shawinigan  Water  &  Power 
Companys'  plant  in  Montreal. 

The  public  have  been  assured  in  a  degree  that  prices  for  elec- 
tric current  will  not  be  advanced  by  the  offer  of  the  company  to 
close  contracts  for  both  gas  and  electricitj'  at  current  rales  for 
a  term  of  one,  three,  five,  or  tsn  years. 

Mr.  Rodolphe  Forget,  second  vice-president  of  the  company,  is 
authority  for  the  statement  that  all  the  power  generated  by  the 
different  plants  will  be  centered  at  the  Queen  street  station, 
which  was  built  to  take  care  of  100,000  horse  power.  He  points 
out  that  before  the  end  of  this  year  the  company  will  be  recieving 
over  80,000  horse  power,  i.e.,  23,800  h.p.  from  Chambly,  6,000 
h.  p.  from  Ste.  Therese,  12,000  h.  p.  from  Lachine, 
8,000  h.  p.  from  Shawinigan,  and  30,000  h.  p.  from 
Soulanges  Canal.  Friends  of  the  company  control  also 
the  St.  Louis  Power  Company's  proposition  opposite  Heron 
Island,  which  will  be  developed  as  circumstances  require.  Mr. 
Forget  expresses  the  opinion  that  out  of  the  80,000  horse  power 
of  steam  production  now  used  in  Montreal, 75  per  cent,  will  be  re- 
placed by  electricity  within  the  next  five  years. 

It  is  reported  that  persons  representing  the  Montreal  Light, 
Heat  &  Power  Company  have  acquired  control  of  the  Jacques 
Cartier  Light  &  Power  Company  at  Quebec. 
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I    QUESTIONS  AND  ANSWERS    I 

• '^^  %%- ^^  %^  %%•  «^v  %^  %/%>  ^^^  v^  v^ -»- v^  • 

The  question  submitted  hy  the  Hamilton  subscriber 
signing'  himself  "Armature"  is  not  sufficiently  clear  to 
enable  a  reply  to  be  given.  If  he  will  explain  more 
fully  the  points  on  which  he  desires  information,  we 
shall  be  glad  to  answer. 


"J.  R.":  What  is  the  proper  locations  for  alternat- 
ing current  lightning  arresters?  Are  double  or  single 
pole  the  most  desirable  to  use  ?  Are  they  ever  placed 
on  the  secondaries  ? 

Ans. — As  a  general  rule  arresters  are  placed  at  both 
ends  of  a  line,  and  also  at  the  ends  of  any  branches. 
Further  than  this,  it  is  usual  to  install  a  set  beside  any 
large  machine  or  group  of  apparatus,  and  also,  if  the 
line  be  hilly,  it  is  sometimes  found  advisable  to  locate 
a  set  on  the  top  of  any  prominent  rise.  It  is  general- 
ly considered  preferable  to  put  in  single  pole  equip- 
ments instead  of  double  pole,  as  they  somewhat  lessen 
the  chance  of  short-circuits  occurring  if  a  heavy  dis- 
charge should  damage  the  arrester,  though  two  single 
pole  equipments  will  naturally  cost  somewhat  more 
than  one  double  pole.  We  do  not  know  of  any  instal- 
lations in  this  country  which  have  prresters  on  their 
secondaries,  .though  we  believe  that  they  have  very 
occisionally  been  used  on  the  other  side.- 


"  R.  M.  Smith  "  :  Why  are  induction  motors  not 
built  for  high  potentials  such  as  6,000  and  10,000  volts? 
We  olten  see  synchronous  mo  ors  operating  at  those 
pressures. 

Ans. — The  greater  number  of  turns  per  coil  which 
are  necessitated  by  these  high  voltages,  as  compared 
with  the  more  moderate  pressure  of  500  or  1,000  volts 
makes  it  impos-.ible  to  build  an  induction  motor  which 
would  have  a  sufficiently  high  power  factor  for  com- 
mercial purposes.  This  objection  does  not  hold  good 
for  those  of  the  synchronous  type,  whose  power  factor 
is  controlled  by  the  excitation  furnished  from  the 
exciter,  and  which  can  be  made  practically  unity  it  the 
load  does  not  vary  too  rapidly. 

"L.  M.":     We  have  a  2000  volt  single  phase  circuit 
which  according  to  the  wattmeter  is  carrying  105  k.w. 
and  in  which  the  power  factor  is  90    per    cent.     What 
is  the  current? 

Ans. — When  the  wattmeter  registers  105    k.w.,    the 

power  factor  being  90    per    cent.,    it    means    that    this 

reading  is  but  90  per  cent,  of  the  kilo  volt    amperes    in 

the  circuit,  or  in  other  words,  that  the    k.v.a.    flowing 

.    100        lOs.     „,  .  .      ^,        100       10; 

IS X        ->       The  current  is    then x       ^  h-  2000 

90  90 

=  58V3  amperes. 


"Ned":  How  would  you  build  a  concrete  dam  66 
ft.xi5  ft.  high?  How  much  stone  is  required?  How 
many  waste  gates  would  you  put  in  it  to  control  eighty- 
seven  square  miles  of  water?  Where  would  you  put 
them?  I  want  to  connect  a  fifty  horse  power  water 
wheel  under  a  13  foot  head,  what  size  spout  should  I 
use  ?  Is  a  wooden  spout  or  an  iron  spout  the  best  ? 
Another  60  h.p.  water  wheel  is  to  be  connected  200 
eet  from  the  dam.      What  size  spout  should  1  put    in  ? 


What  company  in  Canada  makes  a  good  water  gate  ? 
Will  cement  set  in  still  water  ?  Where  can  I  get  some 
illustrations  of  dams,  or  a  good  practical  book  on 
water  powers,  dams,  etc.  ? 

Ans. — We  regret  that  we  are  unable  to  answer  your 
various  questions,  as  anything  in  the  shape  of  a  satis- 
factory reply  involves  an  investigation  into  drawings, 
layout,  etc.,  far  beyond  the  scope  of  this  department. 
We  would  suggest  that  you  communicate  with  one  of 
the  consvilting  hydraulic  engineers  whose  cards  you 
will  find  in  this  paper. 


"Reader":  What  is  the  Ward-Leonard  or  turret 
system  of  motor  control? 

Ans. — The  principle  used  in  this  system  is  that  of 
varying  the  voltage  impressed  upon  the  armature  of 
the  motor  by  changing  the  voltage  produced  by  the 
generator,  instead  of  inserting  rheostats  into  the  motor 
armature  circuit.  This  latter,  if  shunt  wound,  has  to 
be  provided  with  some  source  of  field  excitation  other 
than  the  line  which  supplies  the  armature.  It  will  be 
evident  from  the  above  that  a  generator  is  needed  for 
each  motor,  unless  two  or  more  of  these  latter  are  re- 
quired to  have  their  speeds  varied  simultaneously  and 
to  the  same  extent.  The  system  is  more  particularly 
for  use  in  those  plants  where  a  large  motor  requires 
to  have  its  speed  varied  over  a  large  range  and  by  very 
fine  steps,  the  economy  over  rheostatic  control  being 
very  marked,  and  the  various  changes  in  speed  being 
controllable  by  the  operator  to  as  fine  an  extent  as  is 
desired. 

"Dynamo  Tender":  Can  you  give  me  any  information 
as  regards  a  good  method  of  keeping  commutators  true 
without  turning  them?  Sandpaper  does  not  seem  to  do  it. 

Ans. — You  can  accomplish  a  good  deal  by  cutting  a 
good  sizid  block  of  sandstone  to  the  arc  of  the  commu- 
tator, and  holding  it  on  while  the  machine  is  run  at  a 
fair  speed  similarly  as  sandpaper  is  used.  This  will  cut 
down  the  nigh  places  and  give  you  a  good  surface  if 
things  are  not  in  too  bad  a  condition,  though  the  pro- 
cess is  somewhat  slow  compared  to  turning.  Be  sure 
before  you  start  that  the  commutator  is  tight,  otherwise 
you  may  find  yourself  as  badly  off  as  ever  in  the  course 
of  a  couple  of  weeks,  with  all  your  labor  lost. 


1 


"Montreal  Resident":  Would  you  please  tell  me 
the  meaning  of  the  term  "  concatenation  "  when  used 
in  connection  with  induction  motors. 

Ans. — It  is  an  expression  used  to  designate  the  con- 
nection of  two  induction  motors  in  series  with  each 
other,  somewhat  after  the  style  of  the  series  connect- 
ions used  in  the  control  of  street  railway  motors.  In 
this  latter  case  the  two  machines  are  connected  strictly 
in  series  and  the  same  current  goes  through  both,  but 
when  using  induction  motors  there  is  a  slight  difference, 
the  secondary  of  the  first  machine  being  connected  to 
the  primary  of  the  second,  and  supplying  current  to  it 
at  a  frequency  just  half  of  that  of  the  supply  circuit. 
The  two  motors  are  thus  run  at  about  half  normal 
speed,  the  first  because  its  armature  has  got  a  resist- 
ance connected  into  it,  namely,  the  field  of  the  other 
machine,  and  the  second  because  the  frequenc}'  of  the 
current  supplied  to  it  is  half  the  normal.  The  method 
is  practically  never  used  commercially  except  in  poly- 
phase railway  work,  where  it  affords  an  economical 
method  of  obtaining  low  speeds,  similarly  to  the  true 
series  parallel  system  as  applied  to  direct  current 
apparatus. 
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THE  ROBB-ARMSTRONG-SWEET  GOVERNOR. 

The  design  of  centrifutfal  g:overnors  has  occupied  the  attention 
of  engine  designers  and  builders  ex  er  since  sleam  engines  have 
been  used,  and  particularly  of  late  that  form  of  governor  which  is 
placed  in  the  fly-wheel  of  the  engine  and  is  aitached  to,  or  forms 
part  of,  the  valve-driving  mechanism  and  arranged  to  vary  the 
point  of  cut-off  of  steam  in  the  cylinder  automatically.  It  has 
been  found  especially  difficult  to  get  a  governor  powerful  enough 
to  operate  the  valves  and  valve  gear  regularly  and,  at  the  same 
lime,  to  give  sufficiently  c'ose  and  quick  regulation  to  meet  the 
very  exacting  requirements  for  driving  electric  generators, 
particularly  for  lighting  or  combined  lighting  and  power  service 
and  for  parallel  operation  of  alternating  current  generators.  This 
type  of  governor  has  appeared  in  almost  numberless  forms,  many 
of  them  more  or  less  successful,  but  all  lacking  absolute  perfection 
either  in  governing  qualities  or  in  mechanical  details.  In  order 
to  prevent  disturbance  of  the  governor  by  reciprocating  valves, 
various  friction  devices  have  been  used  as  a  part  of  the  governor 
or  in  connection  with  it,  such  as  double  eccentric*.,  dash  pots,  drag 
springs,  etc.,  and  while  these  give  a  certain  measure  of  stability, 
they  prevent  quick  regulation  and  are  liable  to  cause  the  govei  nor 
to  race  or  hunt. 

The  governor  invented  by  Professor  John  E.  Sweet  was  a 
decided  advance  over  earlier  t\'pes,  having  a  less  number  of  parts. 


Robb-.Ak.ms  1  KONG  S\vi;i; t  Gov[:kn 


onlv  one  weight  and  one  spring,  the  governor  system  in  perfect 
gravity  balance  in  all  positions,  and  great  centrifugal  power  with 
less  friction  in  the  moving  parts  than  previous  forms  of  governor. 
The  Rites  type  of  governor  forms  another  step  in  advance,  as 
it  uiilizes  the  inertia  of  a  heavy  weight  suspended  in  the  fly-wheel 
to  give  quick  governing.  The  arrangement  of  the  inertia  govern- 
or is  such  that  any  change  of  speed  causes  the  fly-wheel  and  the 
suspended  inertia  weight  or  arm  to  which  the  eccentric  is  attached 
to  change  their  relative  positions,  so  that  the  cut-off  is  changed 
quickly  to  meet  a  sudden  change  of  load.  The  inertia  of  this 
heavy  arm  also  prevents,  to  a  certain  extent,  disturbance  of  the 
governor  by  the  reciprocating  motion  of  the  valve.  The  disad- 
vantages of  this  form  of  governor  are  (1)  that  the  inertia  weight 
and  eccentric  being  all  in  one  piece  must  be  out  of  gravity  bal- 
ance in  order  to  have  centrifugal  force,  and  the  governor  system 
not  being  in  balance,  is  caused  to  oscillate,  especially  at  slow- 
speeds.  (2)  The  strain  due  to  the  centrifugal  force  and  gravity  of 
the  heavy  inertia  arm  is  carried  directly  by  the  suspension  pin, 
which  is  not  easily  lubricated;  therefore,  both  from  the  absence 
of  gravity  balance  and  because  of  the  increased  strain  and  fric- 
tion, the  designer  cannot  introduce  very  much  centrifugal  force, 
with  the  result  that  the  regulation  is  influenced  greatly  by  any 
variation  in  the  friction  of  the  valve  or  valve  gear,  tight  or   loose 


packing  of  the  valve  rod,  change  of  steam  pressure,  etc.,  and  if 
the  suspension  pin  gets  dry,  as  it  is  liable  to  do  while  moving 
under  heavy  pressure,  the  governor  is  sure  to  regulate  badly. 
{3)  Although  inertia  tends  to  overcome  friction  and  cause  quick 
movement,  unless  the  movement  is  controlled  by  powerful  centri- 
fugal and  centripetal  forces,  the  governor  will  not  be  stable,  and 
the  Rites  type  of  governor  cannot  have  these  powerful  forces 
without  being  correspondingly  out  of  gravity  balance,  nor  with- 
out great  strain  and  friction  on  (he  suspension  pin. 

The  real  controlling  power  in  a  governor  depends  upon  the 
amount  of  the  unbalancing  of  the  centrifugal  and  centripetal 
forces,  and  this  may  be  made  sufficient  in  amount  (i)  by  a  great 
change  of  speed,  or  (2)  if  the  centrifugal  and  centripetal  forces 
are  strong,  a  small  change  of  speed  will  cause  a  considerable 
unbalancing  of  the  forces  and  a  correspondingly  quick  change  of 
the  governor  to  a  new  position  where  the  forces  are  again  in 
balance.  If  there  were  absolutely  no  friction  or  inertia  in  the 
moving  parts  of  the  governor,  any  unbalancing  of  the  forces 
would  cause  the  governor  to  move  instantly  to  a  new  position 
where  the  balance  would  be  restored.  The  more  friction  there 
is  the  slower  the  mechanism  will  adjust  itself  to  the  new  position, 
and  the  effect  of  slow  movement  is  10  allow  a  further  change  of 
speed,  and  that  the  governor  will  move  too  far  and  then  come 
back,  with  the  result  that  there  will  be  a  constant  hunting  to  find 
the  proper  position. 

In  the  Robb-Armstrong-Sweet  governor  the  manufaciurers 
claim  that  centrifugal  weight  is  carried  by  the  spring  directly,  so 
that  the  heavy  strain  due  to  centrifugal  force  is  not  brought  on 
the  suspension  pin,  which  merely  carries  the  eccentric  and  is  not 
subject  to  any  strain  or  friction  except  that  due  to  the  driving  of 
the  valve  gear.  The  governor  system  is  in  gravity  balance  in 
all  positions,  because  the  eccentric  is  made  to  balance  the  cen- 
trifugal weight,  the  principle  of  balancing  being  the  same  as  that 
invented  by  Professor  John  E,  Sweet  and  emploved  in  ihe 
Straight  Line  engine  governor. 

The  centrifugal  weight  may  be  very  heavy  without  bringing 
undue  strain  on  the  spring,  because  a  large  part  of  its  centrifugal 
force  is  carried  by  end  pull  on  the  flat  leaf  spring,  so  that  the 
inertia  of  the  weight  is  sufficient  to  prevent  disturbance  by  the 
reciprocating  motion  of  the  valve  gear,  and  the  weight  is  so 
placed  that  it  also  gets  the  effect  of  inertia  for  quick  regulation. 
The  result  is  an  extremely  simple  and  powerlul  governor,  in 
which  there  is  not  enough  friction  to  prevent  the  governor  from 
changing  position  almost  instantly,  and  no  possibility  of  racing 
when  properly  adjusted. 

The  eccentric  being  imder  reversing  strains,  from  driving  the 
valve  gear,  allows  the  oil  to  reach  the  rubbing  sui  faces  of  the 
suspension  pin  and  bush,  so  that  there  is  practically  no  friction 
or'wear.  Other  important  advantages  are  that  by  moans  of  a 
simple  adjustment  of  the  link  connecting  the  eccentric  and  centri- 
frugal  weight,  the  governor  may  be  adjusted  to  any  degree  of 
sensitiveness  or  close  regulation  ;  if  desired,  the  engine  may  be 
made  to  vary  only  one  revolution  from  no  load  to  full  load,  and 
the  operating  engineer  by  simple  directions  may  change  the 
speed  of  an  engine  at  any  time. 

This  governor  is  the  joint  invention  of  Mr.  E.  J.  .Armstrong,  of 
New  York,  and  Messrs.  D.  W.  and  A.  G.  Robb,  of  Nova  Scotia, 
based  on  Professor  Sweet's  invention,  and  is  patented  in  the 
United  States,  Canada  and  European  countries. 


THE  ELECTRIC  CLUB  OF  PITTSBURGH. 

The  first  annual  report  of  the  Electric  Club  of  Pittsburg,  Pa., 
is  issued  in  the  form  of  an  attractive  booklet  under  date  of  March 
19,  1903,  the  anniversary  of  the  Club's  organization.  This  pam- 
phlet, of  artistic  design  and  illustration,  gives  the  constitution  and 
membership  of  the  Club,  the  scope,  plans,  and  personnel  of  the 
various  committees,  and  an  outline  of  the  work  accomplished  and 
proposed.  A  feature  of  this  work  which  has  proven  very  valu- 
able is  the  formation  of  classes  for  the  study  of  technical  subjects 
under  the  instruction  of  various  engineers  of  the  Westinghouse 
Electric  &  Mfg.  Company.  These  classes,  or  "sections  ",  consti- 
tute "self  exciting  '  engineering  societies  within  the  parent  body, 
each  section  pursuing  a  separate  and  definite  line  of  study.  As  a 
further  aid,  there  is  a  well  equipped  technical  library,  including 
the  various  electrical  and  mechanical  magazines. 


Fogarty  Bros.,  of  Montreal,  have  been  awarded  the  contract 
for  power,  lighting  and  telephone  installation  in  a  new  building 
to  be  built  in  that  city  by  the  Hudson  Bav  Knitting  Company, 
also  lighting  installation  in  .A.  Beck's  new  factory. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  March  31,  1903. 

Toronto  and  some  other  localities  in  Ontario  seem  to  wage 
increasing  war  on  the  Bell  Telephone  Company.  Just  why, 
we  in  Mcntreal  cannot  fathom.  Down  here  we  get  a  good, 
prompt  service,  and  fair  treatment  generally,  and  those  of  us 
who  have  had  the  experience  of  two  telephones  in  the  office  as 
in  the  days  of  the  Federal  Company  found  the  situation  more  of 
a  nuisance  liian  a  convenience.  The  telephone  to  be  of  any 
practical  value  must  be  a  monopoly,  although  the  government 
must  be  expected  10  safeguard  the  public  against  exorbitant 
rates. 

The  long  looked  for  amalgamation  of  the  Montreal  Light, 
Heat  &  Power  Company  and  the  Lachine  Rapids  Company  has 
at  last  come  to  pass.  Just  why  such  positive  denials  were 
made  by  prominent  officials  on  both  sides  a  few  hours  befoie 
the  announcement,  and  after  the  deal  was  practically  consum- 
mated, is  a  puzzle  that  no  fellow  can  guess.  Whether  the  deal 
will  ultimately  be  of  benefit  to  the  public  or  no  remains  to  be 
seen  ;  the  consensus  of  public  opinion  at  present,  however,  is  to 
"expect  higher  rates."  It  must  be  borne  in  mind  that  there  is  a 
tremendous  amount  of  power  to  be  disposed  of  and  the  market 
for  same  has  a  limit  even  it  the  Montreal  Street  Railway  is 
supplied.  The  street  railway  themselves  will  probably  "  come 
into  the  fold"  ere  ^ong.  The  consolidation  may  have  the  effect 
of  increasing  the  demand  for  isolated  plants  in  factories,  etc., 
in  which  case  the  wisdom  of  the  Canadian  General  Electric 
Company  in  purchasing  the  old  Royal  Electric  shops  (or  the 
manufacture  of  dynamos  and  apparatus  will  be  mere  than  ever 
shown. 


MOTORS  FOR  THE  LACHINE  CANAL. 

Montreal,  March  21st,  1903. 
Editor  Electrical  News  : 

Dear  Sir, — We  note  that  under  the  heading  "Sparks",  the 
statement  has  been  made  that  the  Dominion  Government  has 
placed  the  order  for  electrical  equipment  of  the  Lachine  Canal 
with  us.  This  is  correct,  but  the  forty-nine  motors  are  not  to  be 
all  alternating.  Thirty-one  motors  are  alternating  current,  and 
are  supplied  by  the  Ampere  Electric  Company,  of  whom  we  are 
selling  agents,  and  eighteen  motors  are  direct  current,  and  are 
being  supplied  by  the  Crocker  Wheeler  Company,  for  whom  we 
are  the  Canadian  agents. 

Yours  truly, 
R.  E.  T,  Pringle  Companv,  Limited, 


The  Canadian  General  Electric  Company  have  secured  the  con. 
tract  to  supply  the  Hamilton  Electric  Light  and  Cataract  Power 
Company  with  five  lOO-light  constant  current  transformers  and 
430  series  alternating  current  enclosed  arc  lamps,  with  necessary 
switchboards  and  other  accessories. 

Defective  welding  of  boiler  tubes  may  be  readily  delected  by 
chemical  means,  according  to  a  communication  by  Mr.  D,  Wood- 
man before  a  joint  session  of  chemical  societies  at  the 
Chemists'  Club,  New  York.  A  certain  lot  of  boiler  tubes  had 
given  very  poor  results,  corroding  to  failure  very  rapidly;  another 
lot  subjected  to  precisely  similar  conditions  had  been  satisfactory. 
Submitted  to  Mr:  Woodman  for  analysis,  he  found  them  to  be  of 
practically  identical  material — a  fair  quality  of  wrought  iron.  I[ 
was  then  suggested  that  possibly  differences  in  the  welding  might 
have  something  to  do  with  the  behavior  of  the  tubes.  This  was 
tested  by  laying  sections  of  each  kind  of  tubes  in  10%  sulphuric 
acid.  The  good  tubes  were  attacked  uniformly  all  around,  the 
line  of  the  weld  showing  merely  by  its  color.  The  other  tubes, 
however,  were  eaten  away  on  the  line  of  the  weld  very  rapidly, 
so  that  a  deep  slit  A'as  formed  there.  This  indicated  that  the 
metal  along  the  weld  was  porous  and  open;  in  other  words,  that 
the  weld  was  imperfect. 


Railway  Line  Material 


FOR  ALL  SYSTEMS. 


Pole  Brackets 

Single  and  Double,   All  Standard  Styles. 

Trolley  Clamps 

for  Round,  Figure  eight  and  Grooved  wire- 
Strain  IrvsviloLtors 

Premier,  Type  D.  and  Brooklyn. 


Trolley  Hocrvgers 

Single  and  double  curve  and  straight  line 

Trolley  Ears 

Strain,  Splicing  and  Feeder. 

R.aLil  Bonds 

Bonding  Caps,  Channel  Pins,  etc. 


All  Stand.^kd  Devices  Made  By  The  Ohio  Brass 
Company  Carried  In  Stock  By  -  -  - 
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3  30 
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3  30 

7  40 
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3  30 

7  30 

27 

8  00 

28 
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VINCENT 


TEST  OF  A  TRANSFORMER. 

A  recent  flood  in  the  city  of  Montreal  was  the  cause  of  an 
unconscious,  yet  interesting,  transformer  test.  Two  25  kilowatt 
type  A  O  transformers  became  submerged  in  water  and  remain- 
ed in  that  condition  tor  48  hours.  When  the  water  subsided  they 
were  found  in  operation  and  performing  the  usual  duties.  This  is 
a  good  illustration  of  the  excellent  construction  and  durability 
of  the  modern  transformer. 


BRONZE  DISCS 


Outlast;AII  Others 


Therefore  it  Must  be 


ECONOMY 


<   s 


CO 

H 

O 

O    ^ 

Q 
O 
O 

o 


TO    USE    OUR 


Globe  arvd  Gatte  Valves 

VINCENT  VALVE  CO., 

SANDUSKY,  OHIO,   U.S.A. 
79  KING  STREET  EAST,  TORONTO,  ONT. 


The  McEwen  High  Speed  Automatic  Engine 


The  McEwen    High   Speed  Automatic 
Engine  is  an  honestly  constructed  engine. 
It's    honest  all    the 

For    street    railway    service,     electric 

lighting,  electric  crane  work,  mine  haul- 

atre     or     any     service 

way  through. 

Not    a    single    item 
enters  into  its   make- 
up but  what   has  been 
tested    and    proven 
true. 

For    a    high     speed 
engine  the  McEwen  is 
an  economical  engine. 

Its  regulation  is  per- 
fect   and    it    gives    a 

OUR  GUARANTEE 

The  engine  shall  not  run  one  revolution 
slower  when  fully  loaded  than  when   run- 
ning   empty,    and  a    reduction   of    boiler 
pressure  from  the  greatest  to   that  neces- 
sary to  do  the    work    will   not  reduce  the 
speed  of  the  engine  one  revolution. 

Any  engine  failing  to  meet  this  guaran- 
tee becomes  the  property  of  the  purchaser 
upon  the  payment  of  one  dollar. 

where   loads  fluctuate 
with  rapidity  the  Mc- 
Ewen is  the  ideal  high 
speed  engine. 

Its  guarantee  given 
herewith    proves    our 
contention     that     the 
McEwen    has    almost 
perfect    regulation. 
We  should  be  pleased 
to      send      you       the 

most  satisfactory  ser- 
vice for  the  special  purp 
was  designed. 

oses  for  which  it 

Ewen  showing  i 
in  its  making. 

catalogue   of  the  Mc- 
ts  construction  embodied 

THE  WATEROUS  ENGINE  WORKS  CO.,  Limited,  Brantford,  Ont. 
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PUBLICATIONS, 

The  Westingliouse  Electric  &  Manufacturing  Company,  of 
Pittsburg,  have  issued  a  neat  and  attractive  booklet  descriptive 
of  Westinghouse  fan  motors  for  alternating  and  direct  current 
circuits.  In  it  are  illustrated  a  few  of  the  many  adaptations  of 
fan  motors  in  stores,  hotels,  restaurants,  steamers,  trains,  etc. 

"The  Induction  Motor,  its  Theory  and  Design",  by  Boy  de  la 
Tour:  This  book  has  been  translated  from  the  French  by  C.  O. 
Mailloux.  It  is  intended  to  illustrate  the  theory  of  the  induction 
motor  and  to  facilitate  its  design  by  a  practical  method  of  cal- 
culation which  is  at  once  simple,  ingenious  and  effective.  The 
publishers  are  the  McGraw  Publishing  Company,  114  Liberty 
street,  New  York,  and  the  retail  price  is  $2.50. 

"Storage  Battery  Engineering,"  by  Lamar  Lyndon:  This  book 
lias  just  been  published  by  the  McGraw  Publishing  Company,  of 
New  York,  and  retails  at  $3.00.  It  is  a  practical  work  intended 
for  the  engineer  who  is  called  on  to  design  and  install  storage 
battery  equipments  or  who  has  a  battery  power    plant    under  his 


care.  Various  systems  of  boosters  are  minutely  described. 
Altogether  the  book  forms  a  complete  compendium  for  the  en- 
gineer, to  which  questions  which  may  arise  in  storage  battery 
work  may  be  referred  and  satisfactorily  solved. 

In  future  Science  Abstracts,  of  London,  England,  will  be  pub- 
lished in  two  sections.  Section  A  will  embrace  physics,  heat, 
sound,  electricity  and  magnetism,  chemical  physics  and  electro- 
chemistry, general  physics,  meteorology  and  terrestrial  physics, 
physical  astronomy.  Section  B  will  embrace  steam  plants,  gas 
and  oil  engine^,  automobiles,  driven  ships  and  launches, 
balloons  and  airships,  general  electrical  engineering,  electric 
j<enerators,  motors  and  transformers,  electrical  distribution,  trac- 
tion and  lighting,  telegraphy  and  telephony.  The  subscription 
price  will  be  $4.50  for  each  section  separately  including  index, 
or  for  the  two  sections  $7.50. 


We  are  advised  that  Messrs.  Peacock  Bros,  (late  Francis  T. 
Peacock)  Canada  Life  Building,  Montreal,  have  been  appointed 
sole  representatives  for  the  Dominion  of  Canada  tor  ^Iessr^. 
Turner  Bros.,  the  well  known  English  manufacturers  of  sheets, 
bars,  forgings,  stampings,  etc.,  for  electrical  purposes. 


POSITIOrWANTED 

As  traveller  for  an  Electrical  Supply  Company; 
well  acquainted  with  small  supplies  and  well 
nded.    Box  25,  Electrical  News. 


TENDERS  WANTED 


, CANADIAN  CONTRACT  I^ECORD^ 

■'■-  TORONTO./  .      ■  ;    o 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY    FEEDERS    AND 
TRANSMISSION   LINES.  ... 

INGOTS,    SHEETS,    WIRE,    TUBING,     CASTINGS. 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PirrSBURGH,  PA. 


Laurie  E^ngine  Company 


MONTREAL.  CANADA. 


Some  Laurie  Corliss 
Installations : 


.>f^  ^k.j^^ 


j&^ 


British  Columbia^  Electric 
Ry.  Co.  -  2,100  H.  P. 

Winnipeg  Electric  Street  Ry. 
Co.         -         -         2,200  H.  P. 

Toronto  Electric  Street  Ry. 
Co.         -  -         1.500  H.  P. 

Montrea.1  Street  Railway 
Co.         -         .         11,500  H.  P. 

Dominion  Iron  (Si  Steel 
Co,         -         -         2,400  H.   P. 

C&pe  Breton  Electric  Tram- 
way Co.         -         1,200  H.  P. 


ftr^r' 


'^w^ 


LAURIE  CORLISS  ENGINES 

*^uNAP.>KOAc.iKn  lOR  ECONOMY,    EFFICIENCY   OR    REGULATION 
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POWER  STATION  OF  THE  DOMINION  IRON 
AND  STEEL  COMPANY. 
There  are  many  interesting  features  Worthy  of  notice 
in  connection  with  the  Dominion  Iron  &  Steel  Com- 
pany's works  located  in  the  flourishing  town  of  Sydney, 
Nova  Scotia.  It  is  a  rare  occasion  for  visitors  to  look 
over  these  works  without  being  shown  through  the 
electric  light  and  power  station,  where  everything  is 
kept  in  place  and  shining  like  a  silver  dollar.  Visitors 
are  invariably  informed  of  the  fact  that  everything  in 
connection  with  this  portion  of  the  works  is  absolutely 
of  Canadian  manufacture — even  the  building  itself,  with 


No.  5. 


Three  500  k.w.  C.G.E.  250- volt,  direct  current,  direct 
connected  generators,  operating  at  a  speed  of  90  r.p.m., 
each  being  connected  to  Laurie  horizontal,  cross-com- 
pound, Corliss  type  engines  ;  three  125  light  4-circuit 
Brush  arc  generators,  6  6  amperes  each,  coupled  direct 
to  90  h.p.  250-volt  motors  mounted  on  cast  iron  bases; 
two  60  kilowatt  C.  G.  E.,  single  phase  alternating  cur- 
rent generators,  1000  volts  each,  coupled  direct  to  90 
h.p.  direct  current  250-volt  motors,  each  set  being 
mounted  on  cast  iron  bases. 

The  switchboards,  which  consist  in  all  of  19  panels, 
are  m.ide  of  blue  Vermont  marble,  equipped  with  C.G. 


Power  Statuin  01   Thk   IIomimon    Iron  &  Steel  Company— Motor  Generator  Sets. 


a  Canadian  electrical  engineer  in  charge.  It  was  the 
first  department  to  be  completed.  The  building  and 
machinery  were  erected  within  the  time  limit,  and  the 
plant  has  since  been  running  without  even  a  shut-down, 
which  is  certainly  a  credit  to  Canadian  manufacturers. 
For  the  benefit  of  those  o(  our  readers  who  have  not 
visited  the  plant  the  accompanying  views  are  printed. 

The  gas  from  the  blast  furnaces  being  used  for  gener- 
ating steam  in  place  of  coal,  it  became  necessary  to 
erect  a  large  electrical  station  close  to  the  boiler  house, 
and  from  this  station  distribute  electric  power  through- 
out the  works  for  operating  all  classes  of  machinery, 
thus  bringing  the  cost  per  h.  p.  down  to  a  minimum. 
The  power  station  is  a  modern  brick  and  steel  structure, 
50  X  150  feet. 

The    station    equipment    consists  of  the    following  : 


E.  M.Q.  circuit  breakers,  Thomson  astatic  instruments 
for  direct  current,  and  inclined  coil  type  for  alternating 
work.  Separate  feeder  panels  have  been  laid  out  for 
the  different  departments,  each  furnished  with  ammet- 
ers, etc.  A  total  load  panel  has  been  installed  equip- 
ped with  T.  R.  watt-meter,  which  enables  them  to  take 
readings  of  total  load  daily. 

Where  arc  lamps  are  required  during  day  time,  250- 
volt  power  circuit  is  used,  there  having  been  installed  a 
large  number  of  lamps  burning  two  in  series.  The 
Brush  arc  units  are  used  for  the  all  night  service,  there 
being  upwards  of  300  enclosed  arc  lamps  installed  on 
these  machines. 

Although  these  works  are  not  yet  completed,  there 
are  over  6000  h.  p.  in  motors  connected  to  lines,  every 
possible  piece  of  machinery  being  electrically  driven.   A 
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detail  description  covering  this  portion  of  the  work  was 
published  in  the  Electrical  News  of  October,  1902,  to 
which  the  reader  is  referred. 

The  trolley  system  operating  the  scale  cars,  the  ore 
bridges,  50  ton  cranes,  and  pushers  in  the  open  hearth 
furnaces  is  most  interesting,  and  altogether  the  electric 
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plant    is  looked  upon    as   one  of  the    most  successful 
branches  of  the  immense  industry. 

The  complete  power  house  equipment,  lamps,  etc., 
were  furnished  and  installed  by  the  Canadian  General 
El.ctric  Company,  Limited,  of  Toronio,  and  ihe  engines 
by  the  Laurie  Engine  Company,  of  Montreal.  The  build- 
ing proper  was  erected  by  the  Dominion  Bridge  Com- 
pany, of  Montreal. 

Mr.  W.  B.  Boyd,   E.E.,  of  Toronto,   is  in  complete 
charge  of  this  important  department,  and  to  him  we  are 
indebted  for  the  photographs  and 
particulars  of  the  plant. 


applied  which  necessitates  the  application  of  boilers  for 
the  raising  of  the  steam. 

The  steam  engine  for  dynamo  driving  that  should  be 
appreciated  is  one  that  is  economical  in  running,  not 
liable  to  break  down,  and  one  in  which  repairs  can  be 
easily  executed  at  a  small  cost. 

There  are[three  distinct  kinds 
of  engines  that  have  been  applied, 
viz.,  the  high  speed  engine  coup- 
led direct  to  the  dynamo,  the  slow 
speed  engine  with  rope  or  belt 
driving,  the  steam  turbine  coupled 
direct. 

I  have  known  each  of  these 
systems  in  practice,  and  each 
claims  advantages  under  different 
conditions  of  working. 

The  first  type  of  engine  is  a 
compact  one  and  works  extremely 
well  where  the  load  is  even,  the 
first  cost  being  high.  The  great- 
est disadvantage  of  it  is  that  the 
shock  and  strains  are  transmitted 
directly  from  the  dynamo  to  the 
engine  and  vice  versa. 

Generally  we  find  that  haulage 
loads  vary    a    great   deal,    most 
especially    where  the    main  rope 
and  main  tail    rope    systems    are  adopted. 

The  second  type  of  engine  and  dynamo  is  certainly 
not  so  costly  at  first  as  the  direct  coupled  engine,  but 
the  secondary  cost  is  high  by  reason  of  a  large  engine 
house  having  to  be  made,  and  foundations  for  the 
same.  These  engines  run  very  smoothly,  and  owing 
to  the  electricity  of  the  ropes  or  belt  gearing  the  shock 
on  the  engine  and  dynamo  is  not  great,  consequently 
very  little  wear  and  tear  is  caused,  which  means  a 
great  saving  in  repairs. 


ELECTRICITY  FOR  UNDER- 
GROUND HAULAGE. 

Replying  to  a  question  as  to 
how  electricity  can  be  applied  to 
underground  haulage,  a  writer  in 
the  Mining  Record,  of  Halifax, 
N.S.,  submits  the  following  : 

1  base  my  answer  on  practical 
observations  which  have  from 
time  to  time  come  under  my 
notice.  I  will  divide  my  answer 
inio  sections  which  are  all  essen- 
tial for  the  application  of  elec- 
tricity to  haulage. 

(1 )  The  first  power. 

(2)  The  dynamo  and  the  motor. 

(3)  Suitable  voltage. 

(4)  The  connection  of  the  motor  10  the  haulage 
engine. 

I.  The  First  Power. — Whether  the  electric  energy 
required  is  for  the  driving  of  haulage  engines,  pumps, 
coal  cutting  machines,  or  any  other  plan:,  it  will  first 
he  necessary  to  have  the  initial  or  first  power  to  drive 
the  dynamo,  which  may  be  either  a  steam  engine, 
water  wheel,  oil  engine,  or  some  other  source  of  energy. 

Generally  speaking,  we  find  that  a  steam    engine    is 


Power  Station  of  Dominii.>n   Ikon  &  Siin,  i^omfanv -Switchboard. 


Tlie  th  rJ  type  of  engine  and  dynamo  does  not  re- 
quire much  room,  as  it  is  coupled  direct.  It  is  very 
quick  running,  and  varies  exceedingly  little  no  matter 
what  load  is  being  conveyed. 

The  second  type  of  engine  has  my  preference,  as  it  has 
given  general  satisfaction. 

The  Dynamo  and  the  Motor. — I  now  come  to  the 
classes  of  dynamos  that  have  been  and  are  now  used. 

There  are  two  divisions  into  which  this  machinery  is 
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divided,  viz.,  the  alternating-  current  and   the  direct  or 
continuous  current. 

The  alternating-  current  machines  are  periodic,  being 
reversed  in  direction  many  times  a  second,  the  number 
of  complete  changes  bein^  known  as  the  frequency  of 
the  current.  These  are  divided  into  two  main  classes, 
viz  ,  single  phase  (where  only  one  current  is  generated), 
and  two  or  three,  or  polyphase  machines  (two  or  more 


Open  Hearth. 


currents  of  equal  frequency).  Motors  of  this  class 
have  neither  commutators  nor  brushes,  nor  wires  on 
the  revolving  part,  but  simply  two  collecting  rings  for 
making  connection  with  external  circuit. 

Continuous  Current  Machines. — The  continuous  cur- 
rent machinery  has  almost  exclusively  been  used  up 
to  late,  but  now  we  find  the  alternating  current  sys- 
tem coming  more  in  favor  for  underground  use,  most 
especially  in  fiery  mines  where  sparks  are  a  source  of 
great  danger.  These  continuous  current  machines  are 
divided  into  three  principle  classes,  and  are  in  gsneral 
self-excited  machines — that  is,  the  field  magnetism  is 
produced  by  the  machine's  own  current — according  to 
the  manner  in  which  the  field  magnets  are  wound,  so 
that  they  may  be  energized  by  the  whole  current,  a 
derived  part  of  the  current,  or  a  combination  of  the 
two  arrangements.  The  classes  they  are  known  by  are 
as  follows  :  (i)  Series  wound  machines  ;  (2)  shunt 
wound  machines  ;  and  (3)  compound  wound  machines. 

Both  these  systems  (alternating  current  and  contin- 
uous current)  have  been  employed  for  underground 
haulage.  I  have  known  both  main  rope,  main  and  tail 
rope,  and  endless  rope  haulage,  driven  by  the  shunt 
wound  and  series  wound  systems,  and  I  consider  that 
the  series  wound  is  the  best  system  for  the  two  former 
modes  of  haulage,  and  the  shunt  wound  system  for 
endless  rope  haulage  ;  and  for  an  underground  fiery 
mine  I  prefer  the  polyphase  system  in  preference  to 
the  continuous  current  system. 

Suitable  Voltage. — The  commercial  voltage  used  for 
underground  purposes  has  varied  a  great  deal,  depend- 
ing on  the  conditions  under  which  the  electrical  ma- 
chinery is  to  be  run,  but  a  practical  voltage  (electrical 
pressure  or  electro-motive  force,  that  is,  the  pressure 
that  is  required  to  send  one  ampere  through  a  resist- 
ance of  one  ohm)  of  400  to  560  meets  the  safe  and 
economical  requirements  ;  higher  pressures  have  been 
known  to  cause  great  shock  in  the  cable  and  damage 
to  the  insulation  of  the  dynamos  and  motor. 


The  Connection  of  the  Motor  to  the  Haulage  Engine. 
— This  has  been  done  by  direct  coupling,  by  spur 
gearing,  by  worm  gearing,  and  by  rope  and  strap  con- 
nection. The  rope  and  strap  connection  has  had  many 
advantages,  and  is  worthy  of  such  appreciation,  as  it 
prevents  jerks  and  shock  to  the  machinery,  and  con- 
sequently gives  a  longer  life  to  such  machines. 

Some  prefer  to  have  the  generating  station  at  thi 
surface,  whilst  others  prefer  the 
dynamo  fixed  underground. 

it  is  better  to  fix  the  dynamo 
on  the  surface  and  convey  the 
cables  down  the  shaft,  than  to 
carry  a  large  column  of  steam 
pipes  down  the  mine  to  drive 
the  dynamo.  The  following  is  a 
description  of  an  electric  plant 
which  has  been  erected  by 
Messrs.  Scott  and  Mountain, 
supplying  a  current  and  convey- 
ing the  same  2,oco  yards  from 
the  generation  at  another  station 
at  one  colliery  to  work  the  under- 
ground haulage  gear  at  another 
mine  a  distance  of  one  mile  from 
I  ,  the  shaft  : 

.    Li.\t     LhAUlNG    TO 

\  vertical  two-crank  enclosed 
compound  self-lubricating  engine 
of  350  horse-power,  and  coupled  direct  to  a  200 
kilowatt,  six  pole  dynamo  of  the  coniinuous  current 
type,  the  motor  for  driving  the  haulage  gear  being 
200  horse-power,  and  connected  by  a  strap  arrange- 
ment from  the  motor  to  the  gear,  which  is  to  drive 
several    branches  on  the  endless  rope  system. 


TWO  CURRENTS  ON  ONE  WIRE. 

At  a  recent  meeting  of  the  Cornell  Electric  Soc'ety 
at  Ithaca,  N.Y.,  Prof.  Frederick  Bedell,  of  the  physics 
department   of   Cornell    University,   announced    a  new 


Power  Station  of  Do.viinion  Iron  &  Steel  Company — 
Office  of  Mr.  W.  B.  Boyd,  Chief  Engineer. 

discovery  in  electric  power  transmission,  whereby  an 
alternating  and  a  direct  current  may  be  sent  at  the 
same  time.  Experiments  show  great  economy,  the 
amount  of  copper  being  reduced  one-half. 


Messrs.  J.  R.  Booth,  of  Ottawa,  L.  A.  Barclay,  of  Whitby,  and 
others  desire  to  be  incorporated  as  the  Algonquin  Lumber  & 
Power  Company,  to  do  a  himbering  business,  develop  power  and 
build  and  operate  railways  in  the  counties  of  Simcoe,  Peel,  York 
and  Dufferin  and  in  the   Georgian  Bay  district. 
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THE    CASCADE   WATER,  POWER    AND 
LIGHT  COMPANY. 

By  W.  G.  McConnon. 
All  of  the  gold  extracted  from  water  is  not  taken 
directly  in  the  form  of  metal.  A  power  house  for 
generating  electricity  proves  a  very  efficient  "stamp 
mill"  for  delivering  "  concentrates"  in  the  form  of 
volts.  That  this  is  appreciated  by  mining  men  is 
evidenced  by  the  recently  completed  plant  of  the  Cas- 
cade Water,  Power  and    Light    Company,    situated  at 


Fig.  1.— Exterior  of  Tower  Hoise,  Showini;  Ph'E  Line. 

Cascade,  B.  C,  and  owned  by  the  London  and 
British  Columbia  Goldfields  Company,  Limited,  repre- 
senting an  investment,  in  round  numbers,  o   $500,000. 

Cascade  is  a  small  town  on  the  Kettle  river,  twelve 
miles  east  of  the  town  of  Grand  Forks,  and  about 
thirty  miles  directly  west  from  Rossland.  Flowing 
from  the  west,  the  Kettle  river  descends  120  feet  in 
passing  through  a  half  n'ile  of  narrow  rocky  gorge  in 
a  series  of  rapids  and  falls.  For  the  utilization  of  this 
natural  power,  the  Cascade  Water,  Power  and  Light 
Company  has  built  a  large  dam,  waterway,  pipe  line, 
power  house  and  transmission  line  from  Cascade  to 
Phoenix,  where  the  largest  and  most  pro- 
ductive copper  mines  in  the  "  Boundary 
District"  are  situated. 

The  dam,  placed  just  above  the  entrance 
to  the  gorge,  is  of  timber  cnbwork,  with  a 
40-ft.  base  and  24-ft.  top.  The  mid-section 
is  50  feet  high,  tapering  to  25  feet  at  the 
sides,  while  the  total  length  is  400  feet. 
This  is  built  on  a  solid  rock  bed  to  which 
the  foundation  timbers  are  bolted  and  filled 
with  10,000  cubic  yards  of  rock.  This  dam 
raises  the  water  36  feet  above  the  natural 
level,  giving  an  effective  head  at  low  water 
of  156  feet. 

The  permanent  water  level  is  10  feet  below 
the  top  of  the  dam,  being  controlled  during 
high    water  by  twelve  sluiceways  which  can 
be    opened    to    12    feet    below    the    natural 
river   level,     giving    a    passway    of    about 
2,000    squar;    feet.       These    sluices    are     closed     by 
means    of   12  x    12   in.    squared    timbers    in    grooves, 
operated  by  a  travelling  winch  running  on  a  track  over 
the  top  of  the  dam. 

From  dam  to  power  house  the  water  fir.st  passes 
through  a  225-ft.  open  rock  cut  from  which  it  enters  a 
tunnel  driven  through  410  feet  of  solid  rock,  passing 
under  the  track  of  the  Canadian  Pacific  Railway,  and 
then  into  another  open  rock  cut  500  fe2t  in  length,  at 
the  end  of  which  the  bulkheads  and  controlling  gates 


are  located.  These  cuts  and  tunnel,  representing  an 
excavation  of  about  35,000  cubic  yards  of  rnck,  are  of 
dimensions  liberal  enough  to  avoid  any  appreciable 
loss  of  head,  delivering  the  water  with  a  head  almost 
equal  to  that  at  the  dam  level. 

From  the  gates  the  water  is  conveyed  through  a 
wooden  pipe,  7  feet  in  diameter,  for  about  1400  feet. 
This  pipe  is  constructed  of  Oregon  fir  tongued  and 
grooved  staves  2^4  inches  x  7  inches,  cut  in  circular 
segments  and  machi  led  to  the  radius  of  the  pipe.  The 
staves  are  hooped  at  12  in.  intervals,  with  |^  in.  round 
steel  bands,  with  cast  iron  connecting  shoes  lor 
clamping. 

Provisions  have  been  made  at  the  bulkhead  Hud  in 
the  width  of  the  cut  for  the  installation  of  a  similar 
and  additional    pipe. 

From  the  stave  pipe  the  water  is  carried  through 
250  feet  of  circular  steel  pipe,  7  feet  diameter,  resting 
on  concrete  piers  and  anchored  into  solid  rock  to  avoid 
end  thrust.  Where  this  pipe  passes  alongside  of  the 
power  house,  three  4-ft.  pipes  and  one  2-ft.  pipe  are 
taken  off  below  the  floor  level  of  the  power  house  to 
supply  three  36-inch  turbines  for  generators  and  two 
12-inch  turbines  for  exciters. 

Fig.  I  is  a  general  view  of  the  power-house  show- 
ing the  stand  pipe  at  the  junction  of  the  stave  and 
steel  pipes.  This  stand-pipe  relieves  the  pipe  line  from 
excessive  water-ram  strains,  and  incidentally  aroids 
any  air  taken  into  the  pipes. 

About  10,000  cubic  yards  of  rock  were  removed  for 
the  site  of  the  power-house,  in  a  natural  bay  at  the 
foot  of  the  falls.  This  building  is  of  substantial  fire- 
proof construction,  150x50  feet,  with  stone  foundation 
22  feet  deep  on  the  lower  side,  and  brick  walls  30  feet 
above  floor  level,  the  height  to  peak  of  roof  being  45 
feet.  It  has  been  designed  with  a  view  to  lengthening 
it  when  required. 


:. — Interior  of  Power  House,  Showing  Gener.^tors. 

Fig.  2  shows  the  interior  of  the  power  house  and 
the  generating  plant.  The  three  generators  are  stand- 
ard Westinghouse,  three  phase,  two-bearing,  direct- 
coupledi,  2200  volt,  750  k.  w.  at  80  per  cent,  power 
factor,  or  940  k.w.  at  too  per  cent,  power  factor,  60 
cycles  per  second,  300  r.p.m.  The  two  exciters,  each 
capable  of  exciting  all  three  generators  at  one  time,  are 
45  k.w.,  120  volt,  shunt  wound  dynamos,  self-contain- 
ed, two-bearing  type,  direct  coupled  to  independent 
turbines,  with  500  r.p.m.   The  turbines  are   S.  Morgan 
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Smith    wheels  made  at  York,  Pa.,  and    the    governors 
the  Esher  Wies  make  from  Switzerland. 

Fig.  3  shows  the  transformers,  nine  in  all,  three  in 
each  bank,  which  are  standard  Westinghouse,  self- 
cooling,  oil-insulated   type,  having   a    capacity    of    250 
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Fig.  3. — Transformers  in  Phwer  Hoisk. 

k.w.  at  80  per  cent,  power  factor,  or  312^2  k.w.  at  100 
per  cent,  power  factor,  "Star"  connection,  and  wound 
for  a  ratio  of  2,000  to  20,000  volts,  on  both  high  and 
low  tension  windings,  with  full  load  efficiency  of  97.6 
per  cent.  As  the  taps  are  brought  out  near  the  neutral 
point,  which  is  grounded,  it  is  impossible  to  maintain  a 
dangerous  voltage  in  the  auxiliary  circuit. 

The  current  from  the  high  tension  side  of  the  trans- 
formers is  carried  to  a  row  of  high  tension  fused  circuit- 
breakers,  situated  alongside  of  the  building  behind  the 
main  switchboard,  as  shown  in  Fig.  3.  These  switches 
are  of  the  well-known  Westinghouse  type,  placed  on 
independent  marble  slabs,  with  marble  barriers  be- 
tween. The  current  leaving  these  switches  enters  a 
high  tension  bus  and  is  carried  to  the  line  switches  at 
the  rear  of  the  building.  These  line  switches  are 
grouped  switches  opening  all  three  wires  at  the  same 
time.  Each  switch  is  furnished  with  a  time  limit 
tripping  device  and  reversed  current  tripping  coils,  so 
that  overloads  can  be  carried  for  a  period  of   from    one 


Fig.  4. — Switchboard  in  Power  House. 

to  ten  seconds,  as  the  local  conditions  call  for,  or 
either  line  can  be  cut  out  automatically  in  case  of 
trouble. 

The  switchboard  for  the  low  pressure  side.  Fig.  4, 
consists  of  seven  panels  of  blue  Vermont  marble,  one 
panel  for  each  generator,  one  for  the  two  exciters,  and 
a  feeder  panel  for  each   group  of  transformers. 

The  six  lightning  arresters,  located  just  above  the 
switches  in  the  gable  of  the  roof,  are  the  "low  equi- 
valent"   style    of   the    Westinghouse    Electric  &    Mfg. 


Company,  giving  protection  against  lightning  dis- 
charges for  transmission  at   20,000  volts. 

A  right  of  way  132  feet  wide  is  cleared,  and  trans- 
mission lines  erected  from  Cascade  via  Grand  Forks 
to  Phoenix,  a  distance  slightly  over  21  miles. 

The  high  tension  circuit  consists  of  two  separate 
three-phase  transmission  lines,  each  carrying  three  No. 
3  B.  &  S.  copper  wires,  with  room  on  each  line  for 
another  circuit.  Throughout  it  is  one  of  the  most  sub- 
stantial and  well  constructed  lines  in  the  Dominion. 

The  poles  are  heavy  cedar,  and  on  tangents  are  spac- 
ed not  over  100  feet  apart,  on  curves  at  less  distances, 
in  some  cases  as  low  as  fifty  feet.  No  angles  are 
turned,  but  all  changes  in  direction  of  line  made  with 
easy  curves.  No  side  or  head  guys  have  been  used 
except  at  extra  heavy  spans  across  rivers,  etc. 

The  work  on  this  line,  as  well  as  all  construction  of 
the  plant,  is  a  decided  credit  to  the  company's  local 
engineer,  Mr.  Wm.  Anderson,  who  has  designed  and 
executed  the  work. 

A  three-mile  feeder  is  taken  off  at  Grand  Forks, 
twelve  miles  from  Cascade,  to  the   Granhv    Smelter    of 


Interior  of  Suis-Station  at  Phoenix. 


the  Granby  Mining  and  smelting  Company,  where 
current  is  used  for  driving  Westinghouse  induction 
motors  of  sizes  ranging  from  three  to  seven  hundred 
horse-power,  and  of  an  aggregate  capacity  of  2400 
horse-power. 

The  sub-station  at  Phoenix  is  located  at  an  altitude 
of  about  3500  feet  above  the  power-house.  The  build- 
ing is  of  brick,  with  one  end  left  for  future  extension, 
and  qqntains  the  transformers,  line  switches,  fused 
circuiif'breakers,  switchboards,  etc.,  substantially  du- 
plicating those  at  the  power-house.  Fig.  5  shows  the 
interior  of  this  sub-station,  which  for  the  immediate 
present  will  be  called  upon  to  supply  current  for  two 
700  h.p.,  Westinghouse,  type  "C"  motors  for  driving 
two  large  compressors,  a  100  h.p.  motor  for  stone 
crusher,  and  a  150  h.  p.  motor  for  hoist,  as  well  as 
furnishing  the  current  for  lighting  the  town  of  Phoenix. 

The  Cascade  Water,  Power  &  Light  Company  esti- 
mates that  it  will  have  a  supply,  at  low  water,  for 
about  6200  h.p.  This  will  enable  the  doubling  of  the 
present  output.  All  the  plans  were  made  and  carried 
out  with  the  view  of  extending  the  plant  to  its  full 
capacity,  and  from  present  indications  it  would  seem 
that  the  company  will  have  a  demand  for  all  the  power 
it  can  furnish. 


The  Town  Council  of  Orillia,  Ont.,  are  at  present  considering 
plans  for  improving  and  extending  the  power  plant  at  Ragged 
Rapids. 
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In  a  recent  paper  given  before 
High  Tension  Wiring    one  of  the  Cleveland  engineering 

societies  by  Mr.  Paul  M.  Lin- 
coln, of  the  Westinghouse  Company,  some  interesting 
points  were  brought  out  as  to  the  best  method  of  high 
tension  wiring  inside  power  stations  and  similar  build- 
ings. Practically  all  modern  plants  now  use  some  form 
of  cable,  insulated  with  rubber  and  in  most  instances 
protected  by  a  lead  sheathing.  This,  it  was  pointed 
out  as  the  author's  experience,  should  be  installed  on 
insulators  which  are  designed  for  the  voltage  of  the 
circuit  of  which  the  wiring  forms  a  part,  and  thus  be 
capable  of  controlling  that  pressure  irhould  the  cable 
give  way;  in  fact  the  cable  insulation  proper  should  be 
looked  upon  more  as  a  protection  against  accidental 
contact  than  as  insulation  proper  of  the  circuit.  In 
support  of  this  view  several  cases  were  cited  in  which 
cables,  installed  in  ordinary  racks,  had  given  trouble 
by  breaking  down,  either  at  points  where  they  were 
supported,  or  else  at  the  end  of  the  lead  sheathing. 
The  recent  shut  down  at  the  Niagara  Falls  plant  might 
be  taken  as  a  warning  against  the  growing  tendency  to 
bunch  all  sorts  and  conditions  of  cable  into  one  con- 
fined situation  where  trouble,  once  started,  may  find  it 
an  easy  manner  to  cause  an  interruption,  more  or  less 
lengthy,  to  the  whole  service,  to  say  nothing  of  the 
possible  damage  to  the  equipment. 


In  the  designing  of  new  railway 
Street  Car  Brakes.      systems,   or  the  adding  to  plants 

already  in  service,  it  often  ap- 
pears that  so  much  stress  is  laid  on  the  power  to  start 
quickly,  that  the  equally  important  point  of  the  abilily 
to  stop  promptly  is  entirely  lost  sight  of.  That  this  is 
but  too  true  will  be  self  evident  to  anyone  who  cares  to 
observe  the  operation  of  the  brakes  on  the  great  major- 
ity of  our  street  railways,  where  in  too  many  cases  it 
would  appear  as  if  that  part  of  the  equipment  received 
but  scant  attention  until  it  was  positively  unable  to  do 
further  work.  The  schedule  time,  it  should  be  remem- 
bered, can  be  increased  by  quick  and  businesslike  stops 
just  as  much  as  by  fast  starts,  and  further,  with  less 
expenditure  of  power.  Nothwithslanding  this,  many 
of  our  systems  have  cars  in  service  with  the  shoes 
hanging  at  all  distances  from  the  wheels,  the  brake 
chain  and  mechanism  with  two  or  more  turns  of  slack 
in  them,  and  the  adjustment  such  th.it  some  wheels  are 
sliding  long  before  the  balance  have  anywhere  near  the 
proper  shoe  pressure  applied  to  them.  Further  than  this, 
the  leverages  are  so  proportioned  or  the  mechanism  so 
set  that  herculean  efforts  are  required  on  the  part  of 
the  motorman  before  he  can  produce  any  effect,  in  ad- 
dition to  which  he  is  sometimes  required  to  do  his  sand- 
ing by  means  of  a  shovel.  This  of  necessity  means 
that  only  one  rail  is  so  treated;  the  results  in  the  shape 
of  twisted  trucks  and  car  bodies  can  easily  be  imagined. 
The  remedy  for  all  this  is  careful  and  frequent  inspec- 
tion and  adjusting,  and  the  providing  of  proper  sand  de- 
vices for  both  rails,  outlays  which  will  soon  prove  them- 
selves to  be  fully  justified,  producing  as  they  do,  the 
power  to  make  a  faster  schedule  and  also  having  a  tend- 
ency to  lessen  accidents.  Further  than  this,  it  is  prob- 
able that  the  energy  required  to  operate  a  car  whose 
braking  mechanism  is  always  in  good  shape  will  be 
found  to  be  less  than  that  required  if'this  part  of  the 
equipment  is  entirely  neglected,  as  in  the  latter  case  it 
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is  found  that  motormen  run  with  the  shoes  caught  up 
shghtly  to  the  wheels,  in  order  to  minimize  the  time  re- 
quired to  sat  them  for  a  stop.  Some  tests  made  on  a 
power  brai<ed  car,  the  brakes  ot  which,  if  required,  can 
be  set  practically  instantaneously,  shewed  that  it  con- 
sumed on  the  average  some  12  per  cent,  less  energy 
than  a  similar  vehicle  equipped  with  the  hand  brakes, 
the  result  being  explained  as  due  to  the  above. 


A  street  railway  system,  to  be  of 
Street  Car  Stops.       the  greatest  Value  to  the  greatest 

number,  and  in  that  way  to  pro- 
duce the  largest  possible  earnings,  must  not  only  offer 
to  the  public  a  means  of  relieving  them  from  the  man- 
ual labor  of  self-transportation,  but  must  in  addition 
perform  that  work  in  a  much  shorter  time  than  it  can 
otherwise  be  done.  In  other  words,  the  question  of 
time  continually  appears  as  the  deciding  factor  of  ride 
or  not  to  ride,  and  to  insure  the  quickest  possible 
schedule,  especially  in  city  work,  it  is  most  essential 
that  the  time  occupied  by  the  stops  be  reduced  to  the 
minimum.  Almost  the  only  factor  affecting  the  length 
of  stops  on  an  ordinary  city  car  (and  herein  is  a  differ- 
ence between  standard  long  distance  steam  and  electric 
railroading,  where  conductors  have  to  make  reports, 
engines  have  to  be  inspected,  etc.)  is  the  time  required 
to  discharge  the  passengers  who  desire  to  leave  the  car 
at  that  point  and  to  take  on  those  awaiting  ingress. 
Any  reduction,  therefore,  which  can  be  made  in  the 
time  consumed  by  this  operation  will  be  a  distinct  gain 
towards  an  increase  in  the  schedule,  and  as  one  means 
toward  that  end  it  would  seem  that  the  plan,  which  has 
often  been  suggested  in  connection  with  ste.im  railroad- 
ing, ot  using  one  of  the  car  doors  for  ingress,  and  the 
other  as  an  exit,  has  many  points  in  its  favor.  On 
almost  every  street  railway  system  which  operates  cars 
with  two  entrances  there  can  daily  be  seen  the  spectacle 
of  the  incoming  an;l  outgoing  passengers  bunched  in  a 
jostling  crowd,  both  lempers  and  clothes  get  spoiled, and 
the  car  waits  almost  twice  as  long  as  is  really  necessary. 
Will  not  some  enterprising  manager  ot  one  of  our  roads 
inaugurate  the  practice  ?  Like  all  new  plans,  it  will 
doubtless  meet  with  opposition,  but  it  would  appear  to 
possess  1  irge  possibilities  of  increasing  the  average 
speed  of  city  cars,  and  once  this  is  plainly  demonstrated 
to  the  public  which  uses  them,  it  will  without  doubt 
meet  with  the  hearty  approval  and  cooperation  of  all 
travellers. 


yet  produced,  coming  as  they  do  within  the  narrow 
confines  of  a  standard  gauge  track  and  a  3-5  inch  wheel. 
As  is  natural  in  view  of  the  fact  that  the  duties  requir- 
ed and  the  spaces  available  are  practically  duplicates, 
the  two  designs  approach  each  other  quite  closely  in 
some  directions  and  are  quite  widely  apart  in  others. 
Both  use  cast  steel  frames  and  laminated  poles,  which 
are  standard  practice  to-day,  the  General  Electric 
Company  presenting  their  box  frame  type,  in  which  the 
Held  is  cast  in  one  piece,  the  armature  field  coils  and 
poles  being  removed  through  openings  in  the  end, 
normally  closed  by  malleable  iron  heads  which  carry 
the  armature  bearings,  those  for  the  axle,  which  passes 
outside  the  frame,  being  carried  in  the  ordinary  man- 
ner by  axle  caps  bolted  to  the  frame.  The  Westing- 
house  Company  design  differed  radically  from  the  fore- 
going, they  retaining  the  construction  generally  adopt- 
ed for  the  smaller  motors,  of  casting  the  main  frame  in 
two  distinct  pieces,  recesses  being  provided  in  both  top 
and  bottom  halves  for  the  reception  of  the  correspond- 
ing parts  of  the  armature  and  axle  bearings.  They 
also  added  the  somewhat  unusual  feature  of  extending 
the  main  frame  so  as  to  make  it  completely  enclose  the 
car  axle.  The  weight  in  both  cases  is  about  the  same, 
the  G.  E.  Co.'s  product  being  6000  lbs.  and  the  West- 
inghouse  Co.'s  about  10  per  cent,  heavier.  The  field 
coils  in  both  cases  are  composed  of  copper  strip  wound 
on  edge,  and  provided  with  liberal  insulation,  the 
Westinghouse  machine  possessing  an  additional  pre- 
caution against  damage  in  that  the  coils  are  completely 
sealed  in  metal  cases.  Both  companies  retained  the 
standard  railway  motor  practice  of  soldering  the  ends 
of  the  armature  coils  directly  into  the  lugs  of  the  com- 
mutator bars,  though  in  the  G.  E.  Company's  machine 
there  is  a  joint  at  the  back  end  of  the  armature  wind- 
ing,while  the  Westinghouse  Company  made  their  sofa 
continuous  copper  strap. 


„,       .    ,   I-     .  .  The  contract  for  the  motors  for 

Electrical    Equipment 

for  the  Rapid  Trarv-      the     Rapid    Transit    Tunnel    in 
sit  Tunnel.  ^^^.   y^^^   ^^^    ^^^^    awarded 

after  a  long  series  ot  tests,  extending  over  some  time, 
made  under  the  direction  of  Mr.  L.  B.  Still- 
well,  who  prepared  the  specifications  under  which  the 
sample  machines  were  manufactured.  The  order, 
which  calls  for  a  total  of  680  motors,  was  divided 
equally  between  the  General  Electric  and  Westing- 
house companies,  the  former  to  supply  their  No.  69 
motor,  and  the  latter  their  No.  86.  Both  are  rated  at 
200  horse  power,  their  normal  input  being  300  amperes 
at  570  volts,  and  are  designed  to  meet  the  special  re- 
quirements obtaining  in  this  particular  installation. 
One  of  the  greatest  limitations  was,  of  course,  that  of 
space,  and  as  a  result  the  designs  submitted  are  prob- 
ably of  smaller  size  for    their    output    than    any   others 


The  General  Electric  Company  were  also  successful 
in  obtaining  the  order  for  the  complete  controller 
equipment,  which  will  be  of  their  multiple  unit  type  M 
form.  The  main  point  in  which  it  differs  from  previous 
installations  of  the  same  character  is  in  the  addition  of 
a  current  limiting  device,  the  grouping  into  one  frame 
of  two  or  three  contactors  of  the  same  potential  and 
the  arranging  of  the  connections  so  that  each  motor  is 
provided  with  its  own  set  of  rheostats,  instead  of  hav- 
ing one  set  common  to  all  the  motors  on  a  car,  as  has 
been  the  case  with  other  installations.  The  most  val- 
uable feature  appears  to  be  the  current  limiting  device, 
which  takes  from  the  motorman  the  power  to  accelerate 
at  more  than  a  given  and  determined  rate,  thus  pre- 
venting abuse  of  both  the  equipments  on  the  cars  and 
incidentally  those  in  the  power  station.  The  device  is 
very  simple,  consisting  mainly  of  a  spring  connection 
between  the  handle  and  the  drum  of  the  master  con- 
troller, and  a  relay  in  series  with  the  main  circuit, 
which,  if  the  current  rises  beyond  the  limit  desired, 
locks  the  cylinder,  and  prevents  it  moving  further  until 
the  car  has  accelerated  and  the  current  fallen.  The 
handle  can  in  the  meantime  be  moved  to  the  ultimate 
position  desired,  the  cylinder  following  as  fast  as  per- 
mitted by  the  relay. 


The  promoters  of  an  electric  railway  from  Toronto  lo  Hamil- 
ton, are  Messrs.  Charles  L.  Denison,  F.A.  Drake,  J.T.  Gilmour, 
J.  B.  Gilmour  and  F.  H.  Markey. 
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WIRELESS  TELEGRAPHY  AND  TELEPHONY. 

Many  persons  will  be  astonished  to  learn  that  one  of 
the  first  wireless  telegraph  stations  on  this  continent, 
and  certainly  the  first  in  Canada,  is  the  Fighting 
Island  station  situated  near  the  old  historic  Canadian 
fort  at  Amherstburg,  Ont.  It  was  established  over  a 
year  ago  in  conjunction  with  a  station  at  Detroit,  and 
is  still  in  actual  operation,  being  controlled  and  owned 
by  the  Clark  Wireless  Telegraph-Telephone  Company, 
incorporated  by  the  State  of  Michigan.  This  company, 
at  the  head  of  which  is  Mr.  Thomas  E.  Clark  (a  Cana- 
dian, born  in  the  County  of  Essex),  have  their  factory, 
laboratories  and  testing  station  at  Detroit,  Mich. 

The  international  line  between  Canada  and  the 
United  States  was  opened  by  the  Mayor  of  Detroit,  a 
copy  of  the  message  received  being  attested  over  the 
Mayor's  signature  as  below  : — 

Executive  Office, 

Detroit,  Michigan. 
William  C.  Mavburv,  Mayor. 

"  Michigan  has  given  to  the  scientific  world  many 
illustrious  names.  Among  them  Watson,  the  great 
seer  of  the  skies  :  In  geology,  Houghton  and  Winchell; 
To  the  electric  world  Vanderpool,  who  first  made  prac- 
tical the  electric  railroad.  Here  Edison  received  his  first 
inspirations  and  now  we  may  hope  that  a  compeer,  if 
not  a  greater  than  Marconi,  may  have  arisen  in  this 
favored  territory. 

Correct  as  received, 

William  C.  Mavburv." 

The  Clark  Company  are  making  a  special  feature  of 
the  manufacture  and  supply  of  college  and  educational 
plants  or  apparatus.  They  will  also  supply  complete 
plants  to  any  companies  wishing  to  go  into  the  business 
of  wireless  telegraphy  or  telephony.  They  can  furnish 
the  smallest  plant  from  an  experimental  students'  set 
up  to  one  for  two  hundred  miles  transmission. 

When  a  representative  of  this  journal  called  at  the 
Detroit  testing  station,  every  facility  was  afforded  him 
to  test  the  accuracy  of  the  messages  received.  He  saw 
messages  sent  and  answered,  and  himself  personHlly 
received  a  message  at  Detroit,  via  "wireless"  from  the 
Fighting  Island  station. 


The  message  as  received  comes  over  a  ticker  or  re- 
ceiver in  the  Morse  code  of  dels  and  dashes.  In  the 
laboratory  he  saw  wireless  alarm  bells,  a  button  pressed 


Interior  View  of  Fic.htim.  Isi  and  Station,  Can\ua      l-oini>Fn  with  Complete  WiRni.Ess 
Tflh.raph  Ai'i>\r\tis 


Exterior    View    Wireless    Telegraph    Station    Located    at 

Fighting  Island,  Canada,   Used  as  a  Testing  Station,  and 

Equipped  Complete  for  Telegraphing   with  Lake 

Steamers.     Mast  for  Wires,  225  Feet  High. 

at  one  end  of  the  room  started  an  alarm  at  the  other 
end.  The  company  have  several  patents  already  out 
covering  new  features  in  wireless  work,  one  of  which 
will  do  away  with  collisions  on  railways  if  the  engineer 
is  not  deaf  to  an  alarm 
bell.  Another  interesting 
thing  shown  to  our  repre- 
sentative was  a  small 
motor  being  driven  by 
wireless  current.  He 
asked  himself  the  ques- 
tion "when  will  the  possi- 
bilities of  electricity 
cease?" 

The  diligence  of  Mar- 
coni, Clark  and  other 
workers  all  over  the 
world  has  brought  wire- 
less telegraph-telephone 
apparatus  past  the  ex- 
perimental stage.  Much 
remains  to  be  done,  but 
much  has  been  done,  so 
that  both  systems,  and 
especially  apparatus, 
have  been  put  into  what 
will  no  doubt  prove  to  be 
a  more  or  less  final  form 
and  up-to-date. 
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Mr.  Clark,  the  general  manager,  himself  an  electri- 
cian ot  considerable  experience,  formerly  with  the  Gen- 
eral Electric  Company  at  Schenectady,  N.  Y. ,  has  as- 
sociated himself  with  some  of  the  best  French  and 
German  experts,  and  a  large  new  factory  is  about  to  be 
built  at  Detroit. 

We  have  much  pleasure  in  giving  an  interior  and  ex- 
terior view  of  the  Canadian  testing  station  at  Fighting 
Island. 


CANADIAN  ELECTRICAL  ASSOCIATION 
CONVENTION. 

The  arrangements  for  the  annual  convention  of  the 
Canadian  Electrical  Association,  to  be  held  in  Toronto 
on  the  loth,  i  ith  and  12th  of  June,  are  progressing  satis- 
factorily. Arrangements  have  been  made  with  the  man- 
agement to  make  the  new  King  Edward  Hotel  head- 
quarters of  the  convention.  The  business  sessions  will 
be  held  there,  also  the  annual  banquet. 

Among  the  social  features  will  be  a  Tally-ho  drive  to 


SUCCESSFUL  ELECTRICAL  AND  ENGINEER- 
ING STUDENTS. 

The  examination  results  given  out  last  month  by  the 
Faculty  of  Applied  Science  at  McGill  University,  Mon- 
treal, show  that  the  following  electrical  students  were 
successful  : 

THIRD  YEAR  PRIZE  MEN. 

George  H.  Cole,  Canadian  General  Electric  scholar- 
ship; second  mathematical  prize;  prizes  for  dynamics  of 
machines,  calculus  and  electrical  measurements. 

Howard  K.  Dutcher,  Canadian  General  Electric  schol- 
arship; third  mathematical  prize;  prizes  for  theory  of 
structures. 

Frederick  W.  McCloskey,  Canadian  General  Elec- 
tric scholarship;  prizes  for  mechanics  and  calculus. 

George  K.  McDougall,  Canadian  General  Electric 
scholarship. 

PASSED  THIRD  YEAR. 

Electrical  engineering  —  George  K.  McDougall, 
George  H.  Cole,  and  Frederick  W.  McCloskey,   equal; 


Fighting  Island  Station,  Canada.     Interior  View,  Showing  Wireless  Telegraph  Receiving  Instrument 
Working  with  Transmitter  Station,  Detroit. 


the  principal  points  of  interest  in  the  city,  by  courtesy 
of  the  Canadian  General  Electric  Company,  also  a  visit 
by  special  cars  to  the  extensive  works  of  the  Canada 
Foundry  Company  on  the  outskirts  of  the  city,  this  by 
courtesy  of  the  Canada  Foundry  Company.  A  number 
of  other  social  features  are  under  contemplation,  so  that 
visitors  may  rely  upon  the  occasion  being  a  pleasant  as 
well  as  a  profitable  one.  The  Committe  on  Papers  have 
succeeded  in  securing  the  necessary  number,  the  sub- 
jects covering  the  different  phases  of  electrical  work, 
and  the  authors  being  recognized  authorities  on  the 
subjects  on  which  they  write. 

As  the  Association  has  a  large  membership  in  Tor- 
onto and  throughout  Western  Ontario,  it  is  expected 
that  the  attendance  will  be  larger  than  usual.  Every 
electrical  company  doing  business  within  two  hundred 
miles  of  Toronto  ought  to  be  represented  at  this  con- 
vention, and  would  find  it  profitable  from  a  dollar  and 
cents  point  of  view  to  do  so,  as  subjects  of  practical  in- 
terest will  be  considered  and  discussed.  The  complete 
programme  will  be  published  in  our  June  number. 


Howard  K.  Dutcher;  John  H.  Cardew;  Louis  H.  Mar- 
rotte,  and  John  Al.  Wagner,  equal;  George  W.  Scott; 
John  S.  H.  Wurtele. 

PASSED  SECOND  YEAR. 

Electrical  engineering-Robert  W.  Boyle,  William  C. 
McD.  Cropper,  Sidney  G.  F.  McDermot,  and  Charlie 
Willard,  equal;  Gavin  T.  Scouler;  William  Redpath; 
Ian  McLeish;  E.  W.  Bowness;  Staton  H.  S.  Cunha; 
Hazen  A.  Wheaton;  Delmer  C.  Findlay;  Hiram  H. 
Archibald,  and  Gordon  B.  Glassco,  equal;  John  A. 
Campbell;  George  A.  Johnstone;  Kenneth  E.  Drink- 
water;  Roy  A.  Weagant;  Oswald  A.  Mundy;  Lock- 
wood  Burpee  ;  Ernest  A.  Piche;  Donald  Mc- 
Lean; Clifton  H.  Wright;  Alan  Dale  Harris;  A.  Pinto 
Joseph;  E.  Courtlandt  Eaton;  Lawrence  L.  Price; 
Walter  C.  Ross;  George  L.  Dickson. 


The  Hinton  Electric  Company,  of  Vancouver,  have  installed  a 
large  electric' light  plant  for  the  Brunette  Saw  Mill  Company,  of 
Sapperton,  B.  C.  It  will  be  used  for  lighting  the  mill,  offices  and 
yards. 
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HINTS  FOR  THE  DYNAMO  TENDER. 

By  R.  Max  Eaton. 

An  attendant  for  electrical  machinery  should  under- 
stand the  elementary  principles  of  electricity,  the  units 
of  measurement  and  how  to  apply  them,  the  laws  and 
phenomena  of  induction,  the  principle  involved  in  the 
diflferent  styles  of  dynamos,  and  have  an  intelligent 
knowledge  of  the  electrical  science  in  all  its  branches. 

The  following  consists  of  suggestions  covering  some 
of  the  more  important  features  with  which  a  dynamo 
attendant  should  be  familiar. 

Cleanliness  I  place  first  on  the  list,  for  I  believe  it  is 
the  most  important  feature  in  the  operation  of  a  central 
station.  What  a  story  the  appearance  of  ?  dynamo 
room  and  the  machines  tell  to  a  close  observer. 

It  is  unnecessary  to  comment,  to  any  length,  on  this 
point,  because  the  fact  has  been  so  well  established, 
that  the  greatest  enemy  to  the  successful  operation  of 
electrical  machinery  is  dirt.  The  fact  that  a  generator 
may  be  nicely  painted  and  well  finished  does  not  increase 
its  efficiency,  but  it  certainly  will  act  as  an  incentive  for 
the  operator  to  keep  it  clean  and  of  a  good  appearance, 
and  that  of  itself  is  of  considerable  importance. 

Machines  should  always  be  cleaned  immediately  after 
they  are  shut  down.  Better  results  can  be  accomplished 
then  than  if  allowed  to  cool,  as  it  is  then  much  more 
diflficult  to  remove  the  oil  and  grit. 

The  dust  and  dirt  in  the  inaccessible  parts  of  a  ma- 
chine are  most  easily  and  surely  removed  bymeans  of  an 
air  blast.  The  air  blast  is  now  used  for  this  purpose, 
especially  in  stations  having  a  number  of  machines  to 
keep  clean.  The  air  is  supplied  through  a  flexible  rub- 
ber hose,  a  small  portable  motor  being  used  to  operate 
the  air  pump. 

If  convenient  a  suitable  canvas  cover  should  be  pro- 
vided and  placed  over  a  machine  after  it  has  been 
cleaned  to  prevent  dust  settling  on  it. 

Installation. — The  location  selected  for  the  placing 
of  a  dynamo  should  be  cool  and  dry  and  in  such  a  pos- 
ition if  possible  that  the  machine  will  be  easily  accessible 
on  all  sides.  Do  not  place  it  in  such  a  way  that  it  would 
be  impossible  to  remove  the  armature  without  moving 
the  entire  machine.  This  is  a  mistake  that  is  often 
thoughtlessly  made.  In  placing  dynamos  of  consider- 
able size,  a  foundation  of  brick  or  stone  should  be  pro- 
vided, constructed  if  possible  separate  from  the  walls  of 
ihe  building.  In  any  case  a  level  and  firm  foundation 
ought  to  be  provided. 

In  placing  the  parts  of  a  machine  together  and  mount- 
ing the  apparatus  the  greatest  possible  care  should  be 
taken  to  thoroughly  clean  each  part  and  all  connections. 
The  shaft  and  bearings  must  be  thoroughly  wiped  be- 
fore putting  the  armature  in  place. 

Belting. — The  kind  of  belting  to  be  used  is  to  a  great 
extent  a  matter  of  opinion.  The  standard  light-weight, 
double-leather  belt  is,  however,  applicable  in  most  cases 
and  as  a  general  rule  satisfactory.  Use  endless  belts 
by  all  means,  as  it  is  not  advisable  to  operate  a  high- 
speed machine  of  any  description  by  laced  belts. 

In  estimating  the  size  of  belt  required  to  do  a  certain 
amount  of  work,  it  may  be  taken  as  a  guide  that  a 
single  belt  will  transmit  approximately  i  H.  P.  for  each 
inch  in  width  when  running  at  a  speed  of  1,000  feet  per 
minute.  If  the  speed  is  greater,  the  power  transmitted 
will  be  correspondingly  increased,  and  if  it  be  less  the 
power  will  be  correspondingly  decreased. 


Always  operate  a  leather  belt  with  the  smooth  sur- 
face next  the  pulleys  and  the  slack  (running)  side  on  top 
if  possible. 

On  new  belts  an  allowance  for  stretching  should  be 
made,  in  placing  the  machine,  of  y^  of  an  inch  to  the 
foot  in  its  length.  In  calculating  for  speed  it  is  advis- 
able to  allow  I  per  cent,  for  slipping,  as  it  is  certain  to 
occur  to  this  extent  when  doing  work.  Endless  beltc 
can  be  made  without  the  use  of  rivets  ;  use  specially 
prepared  cement  for  splicing  and  avoid  the  use  of 
rivets. 

Directions  for  Starting. — Make  a  careful  examma- 
tion  of  the  entire  machine  to  see  if  the  connections  are 
all  right  and  also  to  make  sure  that  no  tools  have  been 
left  carelessly  lying  about.  This  sort  of  an  examina- 
tion becomes  a  second  nature  to  attendants  who  have 
been  operating  machines  for  some  time,  and  they  un- 
consciously perform  this  very  important  proceeding 
without  thinking  that  they  are  doing  it.  Note  if  the 
brushes  are  all  set  and  have  the  proper  tension.  It  is 
often  customary  to  bring  dynamos  to  their  full  speed 
before  lowering  the  brushes  into  contact  with  the  com- 
mutator. This  is  not  at  all  necessary,  in  fact  it  is 
much  better  to  place  and  set  all  the  brushes  before 
starting  at  all  unless  there  is  some  danger  of  the  ma- 
chine being  turned  backwards,  which  would  injure 
copper  brushes.  The  main  switch  connecting  a  dyna- 
mo into  the  circuit  should  not  be  thrown  in  until  the 
dynamo  is  "built  up,"  that  is,  operating  at  the  requir- 
ed voltage  indicated  by  a  voltmeter  or  pilot  lamp  ; 
however,  this  does  not  apply  if  a  dynamo  is  operating 
an  independent  circuit,  lor  then  it  does  no  harm  to  have 
the  circuit  on  and  allow  it  to  build  up  with  the  machine. 
Never  throw  a  heavy  load  on  a  generator  suddenly  if  it 
can  possibly  be  avoided,  but  gradually  build  up  its 
load  by  means  of  circuit  switches,  or  if  operating  in 
multiple  with  other  machines,  the  shitting  of  the  load 
should  be  done  gradually. 

Directions  for  Running. — If  a  machine  s  new 
and  is  being  run  for  the  first  time,  special  attention 
should  be  paid  to  it  for  a  while,  and  for  a  short  time  it 
is  advisable  to  run  it  at  less  than  full  load  if  at  all  con- 
venient to  do  so.  Fresh  oil  should  be  added  to  the 
bearings  quite  often  and  the  old  run  off.  Be  on  the 
alert  for  excessive  heating  of  the  bearings,  field  coils, 
or  armature,  and  if  any  is  discovered  no  time  should 
be  lost  in  finding  the  cause  and  applying  a   remedy. 

Special  care  should  be  taken  in  handling  generators 
which  are  operating  at  an  E.  M.  F.  of  500  volts  or 
over.  "Keep  one  hand  in  your  pocket"  is  an  old  say- 
ing ;  however,  this  is  not  always  convenient  to  do,  but 
it  serves  to  illustrate  the  impression  we  wish  to  convey. 

Do  not  overload  a  dynamo,  as  this  is  the  direct  cause 
of  probably  as  much  trouble  as  any  other  individual 
thing. 

Keep  all  iron  or  steel  tools  away,  as  they  might  be 
drawn  into  the  machine  by  the  magnetism  and  be  the 
cause  of  entirely  ruining  it.  Copper  or  brass  oil  cans 
should  be  used  for  the  same  reason. 

Directions  for  Stopping. — If  a  generator  is  operat- 
ing in  parallel  with  others  gradually  remove  the  load 
until  its  ammeter  indicates  little  or  no  current,  then 
open  the  switch.  Under  no  circumstances  allow  the 
speed  to  be  lowered  or  the  magnetism  weakened  (except 
enough  to  regulate  the  E.  M.  F.)  before  disconnecting. 
If  this  were  done,  the  machine  would  probably  run  as  a 
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motor,  takings  its  current  from  the  main  circuit,  which 
might  cause  no  end  of  damage. 

If  a  machine  is  operating  alone  on  a  circuit,  gradually 
decrease  the  speed  and  allow  it  to  stop  without  touch- 
ing either  the  brushes  or  switches.  Do  not  switch  out 
a  dynamo  at  full  or  partial  load  except  in  a  case  of 
emergency. 

Never  lift  a  brush  while  a  dynamo  is  generating 
current,  except  when  there  are  other  brushes  on  the 
same  side  to  remain  in  contact. 

As  soon  as  a  dynamo  is  "  shut  down  "  clean 
it  thoroughly  and  raise  the  brushes,  taking  care 
to  wipe  all  the  copper  dust  from  the  commutator 
brushes,  and  brush  holders,  after  which  it  should  be 
covered,  if  a  cover  is  provided. 

Sparking  at  Brushes. — The  causes  resulting  in  this 
trouble  are  very  different  in  different  types  of  machines. 
Most  all-arc  dynamos  spark  considerably  while  operat- 
ing, but  that  is  not  objectionable,  as  they  are  designed 
to  stand  it. 

A  few  of  the  more  common  causes  of  this  trouble  in 
direct-current  multiple  machines  are  brushes  not  set  at 
the  neutral  point,  current  overload,  rough  commutator, 
open  coil  in  armature,  short-circuited  coil,  leak  from 
coil  to  frame,  weak  or  uneven  magnetism,  bad  brushes 
or  unnecessary  vibration  of  the  machine. 

If  the  sparking  occurs  from  the  brushes  not  being 
set  at  the  neutral  point  it  can  be  readily  overcome  by 
shifting  the  rocker  arm  either  back-wards  or  forwards 
until  the  neutral  or  non-sparking  point  is  found. 

An  overload  will  produce  sparking,  as  probably  the 
capacity  of  the  commutator  and  brushes  may  not  be 
sufficient,  and  in  this  case  there  is  no  remedy  except  to 
reduce  the  load. 

It  is  not  a  difficult  matter  to  keep  a  commutator 
which  has  no  inherent  defects  in  good  condition  if  at- 
tended to  properly  from  the  start;  but  if  allowed  to  get 
rough  and  full  of  ridges  it  takes  considerable  care  and 
work  to  bring  it  right.  It  is  very  damaging  to  a  ma- 
chine to  run  it  with    the  commutator  in  bad    condition. 

An  open  coil  can  be  detected  by  a  spark  that  will 
appear  to  travel  almost  around  the  commutator.  The 
defective  coil  can  sometimes  be  found  by  noticing 
which  bar  is  most  damaged  by  the  spark.  If  there  is 
not  time  to  repair  it  the  dynamo  may  be  operated  for  a 
short  while  without  damage  by  connecting  the  two 
bars  together  between  which  the  open  coil  exists.  An 
open  very  seldom  occurs  in  the  coil  itself  but  more 
generally  where  the  wire  is  connected  to  the  commu- 
tator bar.     This  is  easily  found  and  remedied. 

A  short-circuited  coil  will  heat  much  more  than  any 
of  the  others  and  is  very  liable  to  burn  out  entirely.  It 
may  be  detected  by  holding  a  piece  of  iron  between  the 
pole  pieces  and  in  such  a  way  that  it  will  be  influenced 
by  the  magnetism,  and  if  the  pull  varies  suddenly  at  a 
point  in  each  revolution  it  demonstrates  that  a  defec- 
tive coil  exists.  Of  course  this  test  must  be  made 
while  the  machine  is  generating  current. 

A  leak  from  the  windings  to  the  frame  may  be  de- 
tected by  testing  with  a  magneto  bell  or  by  the  use  of 
a  battery  and  telephone  receiver. 

Weak  or  uneven  magnetism  will  cause  sparking  and 
also  result  in  the  dynamo  not  generaiing  its  full  E.  M. 
F.  when  running  at  the  required  speed. 

The  brushes  should  sit  on  the  commutator  in  such  a 
wav  that  the  intended  contact  service    shall    all    be    in 


contact,  and  also  they  should    have    no    ragged    edges 
but  ought  to  be  kept  properly  trimmed. 

It  may  be  said  that  excessive  heat  exists  if  the  arma- 
ture or  field  coils  get  too  hot  to  keep  the  hand  on  for 
a  short  time. — Electricity. 


ANNUAL  REPORT  OF  THE  GENERAL 
ELECTRIC  COMPANY. 

The  eleventh  annual  report  of  the  General  Electric 
Company  for  the  year  ending  January  31st,  1903,  has 
been  issued.  It  is  shown  that  the  profits  of  the  com- 
pany for  the  past  year  were  approximately  $10,000,000. 
An  expenditure  of  approximately  $1,600,000  was  in- 
curred chiefly  in  acquiring  the  patents  of  the  Sprague 
Electric  Company. 

The  total  sales  during  the  year  were  upwards  of 
$36,000,000.  The  orders  received  included  :  Genera- 
tors and  rotary  converters,  capacity  over  590,000  kilo- 
watts ;  railway  motors,  more  than  11,000,  capacity 
over  490,000  horse-power  ;  transformers,  capacity  over 
475,000  kilowatts  ;  stationary  motors,  more  than  16,- 
000  ;  arc  lamps,  more  than  80,000. 

Water-power  enterprises  have  been  equipped  wiih 
428,269  horse-power  in  General  Electric  generators. 
There  are  now  also  in  operation  twenty-four  plants 
equipped  with  41,820  horse-power  in  General  Electric 
generators,  which  plants  are  operated  partly  by  steam 
and  partly  by  water  power. 

Expenditures  aggregating  about  $2,500,000  exclu- 
sive of  the  cost  of  patterns,  small  tools,  etc.,  have  been 
made  during  the  year  for  real  estate,  extensions  to 
existing  buildings  and  the  erection  of  new  ones,  and 
for  additional  machinery — all  required  to  take  care  of 
the  increased  business. 

The  following  table  shows  approximately  the  in- 
crease in  floor  space  and  in  the  number  of  employees 
during  the  past  five  years  : 

Kactor\'  Floor  Space  Factory 

in  Square  Feet  Employees 

iSgg 1,800,000  S.ooo 

igoo 2,000,000  11,000 

igoi 2,300,000  12,000 

igo2    2,500,000  15,000 

1903    3,000,000  18,000 

The  report  says:  "Engineering  work  of  the  past  year 
has  been  largely  devoted  to  the  development  of  estab- 
lished lines  of  apparatus.  The  number  and  variety  of 
useful  applications  of  electrical  machinery  have  kept 
pace  with  the  increased  volume  of  business.  Standard 
apparatus  has  been  improved  in  quality  and  efficiency, 
and  considerable  special  apparatus  has  been  designed 
and  manufactured  to  meet  novel  conditions. 

"There  has  been  a  large  increase  in  the  equipment 
of  industrial  establishments  with  electric  motors,  the 
advantages  of  the  electric  motor  drive  being  more 
clearly  recognized  with  the  increase  in  the  number  of 
its  applications.  Business  in  such  applications  showed 
an  increase  of  forty  per  cent,  during  the  past  year. 
This  increased  use  of  the  electric  motor  has  been  es- 
pecially notable  in  the  case  ot  cotton  mills,  steel  plants, 
cement  works,  oil  refineries  and  machine  works. 

"By  the  purchase  of  the  Sprague  patents  we  have 
come  into  possession  of  the  only  fundamental  and  de- 
tailed patents,  outside  of  those  already  owned  by  our 
company,  covering  a  successful  and  satisfactory  form 
of  multiple  unit  control.  This  system,  now  known  as 
the  Sprague  General  Electric  system,  is  in  successful 
operation  on  many  roads." 

It  is  interesting  to  note  that  the  size  and  voltage  of 
generators  and  transformers  used  in  connection  with 
long-distance  transmission  have  greatly  increased. 
There  are  in  successful  operation  transformers  of  over 
50,000  volts,  and  orders  have  been  secured  for  others 
to  be  used  at  80,000  volts. 
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THE  TAYLOR-WHITE  PROCESS  OF  TREAT- 
ING TOOL  STEEL. 

Of  great  interest  to  all  manufacturers  and  users  of 
machinery  is  the  Taylor-White  process  of  treating 
tools  made  of  self-hardening  steel.  This  process  is 
the  invention  of  Mr.  Taylor,  of  the  Bethlehem  Steel 
Company,  South  Bethlehem,  Pa.  The  owners  of  the 
Canadian  patents  are  the  Goldie  &  McCulloch  Com- 
pany, Limited,  of  Gait,  Ont.,  who  advise  us  that  all 
the  tools  they  use'  are  treated  with  this  process  and  > 
that  the  results  have  been  entirely  satisfactory  m 
every  way. 

It  seems  that  the  development  of  this  process  of 
treatment  grew  out  of  the  necessity  for  increased  out- 
put in  the  machine  shop  of  the  Bethlehem  Steel  Com- 
pany. The  capacity  of  the  forge  was  far  in  excess  of 
that  of  the  shop,  leading  to  a  large  accumulation  of 
forgings  awaiting  iheir  turn.  Mr.  Taylor  turned  his 
attention  to  the  investigation  of  the  tool  steels  em- 
ployed, systematic  tests  being  instituted  to  determine 
their  comparative  merits.  It  was  found  that  by  a 
special  treatment  all  of  the  air-hardening  steels  could 
be  more  or  less  improved,  but  in  order  to  obtain  the 
maximum  of  uniformity  and  efficiency  a  special  com- 
position was  required.  It  will  therefore  be  seen  that  the 
new  element  introduced  is  not  so  much  a  new  steel 
but  a  new  treatment  of  existing  steels.  The  nature  of 
this  treatment  is  not  yet  disclosed. 

The  effect  of  the  treatment  on  the  output  of  the 
works  was  remarkable.  Whereas  prior  to  the  intro- 
duction of  the  new  process  the  capacity  of  the  forge 
was  tar  in  excess  of  that  of  the  machine  shop,  the 
machine  shop  now  leads  the  forge,  and  the  latter  is 
being  pushed  to  its  utmost  to  keep  the  former  supplied 
with  material. 

Another  effect  is  seen  in  the  increased  speed  of  the 
line  shafts.  Formerly,  these  ran  at  90  revolutions  per 
minute,  but  to  obtain  the  full  benefit  of  the  new  process 
it  has  been  found  necessary  to  increase  this  to  the  un- 
usual figure  for  a  machine  shop  of  250  per  minute. 
The  countershaft  speeds  are  also  being  rearranged. 

From  a  report  of  tests  made  by  the  Bethlehem  Steel 
Company  we  reproduce  the  following  :  Regarding  the 
nature  of  the  change  in  the  steel  which  is  brought 
about  by  the  new  treatment,  it  appears  to  be  simply 
the  raising  of  the  temperature  at  which  it  begins  to 
lose  its  temper.  With  ordinary  steel  this  temperature 
is  about  500  degrees  Fahrenheit,  whereas  with  the 
treated  steel  it  is  about  iioo  degrees.  The  latter  tem- 
perature corresponds  to  that  of  dull  redness,  and  in 
the  test  run  on  the  piece  of  machinery  steel  the  tool 
became,  in  fact,  distinctly  red  hot.  At  this  tempera- 
ture of  the  tool  the  appearance  of  the  work  was  dis- 
tinctly better  than  that  of  the  usual  roughing  cut. 
The  surface  was  not,  of  course,  a  finished  surface,  but 
it  was  a  clean-cut  surface  with  none  of  the  torn  appear- 
ance characteristic  of  the  usual  roughing  cut. 

The  chips  themselves  leit  the  tools  at  a  temperature 
which  drew  them  to  beautiful  blues  and  purples,  and 
this  coloring  of  the  chips  is  the  practical  shop  test  of 
the  correct  speed  of  the  work.  Without  water  the  col- 
or of  the  chips,  whether  the  work  is  completed  or  in 
progress,  tells  the  foreman  whether  or  no  the  work  has 
been  done  at  the  proper  speed.  In  the  case  of  the  ex- 
perimental lathe  the  Evans  cone  enabled  the  exact 
speeds  to  be  obtained  in  all  cases,    and,   as  stated,   the 


chips  were  all  drawn  to  blue  and  purple  ;  but  in  the 
case  of  other  tools,  having  only  the  usual  stepped  cone 
pulleys  to  regulate  the  speed,  it  is  not  always  possible 
to  get  the  exact  speed  to  produce  these  colors  in  chips. 
It  is,  however,  expected  in  all  cases  that  the  chips  will 
show  some  color.  Where  water  is  used  the  chips  will 
show  no  color,  but  it  is  then  only  necessary  to  turn  off 
the  water  for  a  moment  to  bring  out  the  colors  and 
show  if  the  speed  is  correct. 

It  is  interesting  to  note  that  the  tools  themselves  are 
not  especially  hard.  Comparison  of  these  tools  with 
Mushet  tools  by  the  file  showed  the  latter  to  be  dis- 
tinctly the  harder  of  the  two.  It  should  also  be  said 
that,  unlike  Mushet  and  other  self-hardening  steels, 
this  steel  is  adapted  to  the  making  of  milling  cutters 
and  other  tools  requiring  machine  work  to  be  done  up- 
on them.  Tools  of  this  character  were  shown,  and  one 
of  them,  which  is  used  in  considerable  numbers,  was  of 
a  form  which  vvould  be  quite  apt  to  crack  in  hardening, 
but  it  was  stated  that  no  difficulty  is  experienced  in  this 
respect,  and  the  steel  is  believed  to  be  less  difficult  to 
handle  in  this  respect  than  is  ordinary  steel.  The  treat- 
ment is  not  a  surface  treatment,  but  is  known  to  extend 
to  the  center  of  a  4-inch  bar.  The  tools  from  it  are 
easily  forged — at  least  as  easily  as  those  from  common 
steel,  and  mucn  more  easily  than  those  irom  Mushet 
steel.  The  treatment  is,  however,  applicable  to  Mushet 
steel,  and  improves  it,  though  to  a  much  less  degree 
than  it  does  the  special  steel. 

It  is  stated  that  the  development  of  this  process  has 
involved  the  cutting  up  into  chips  of  over  200  tons  of 
steel  forgings,  with  an  expenditure  for  material  and 
labor  of  over  $100,000. 


TORONTO  TECHNICAL  SCHOOL. 

The  following  students  in  electricity,  physics  and 
mechanics  of  the  Toronto  Technical  School  were  suc- 
cessful at  the  spring  examinations  : 

Steam  Engine — Class  I. — R.  Steen,  P.  McCarthy. 
Class  II.— H.  Sheardown.  Class  III.— R.  W.  Black- 
lock. 

Heat— Class  I.— F.  Jeffrey,  O.  B.  Haug.  Class 
11.— E.  A.  Fennell,  F.  W.  Veale,  W.  Mauder,  A.  M. 
Osawa.      Class  III.— H.  Belcher. 

Hydrostatics — Class  I. — F.  Jeffrey,  O.  W.  Haug, 
F.  W.  Veale,  H.  Belcher.      Class  III.— F.    Beaumont. 

Mechanics — Class  1. — W.  Duncan,  C.  E.  Rundell, 
D.  Ross,  J.  Linton.  Class  II. — H.  Belcher,  R.  Jacques, 
A.  S.  Innes,  R.  W.  Blacklock,  G.  Garton.  Class  III. 
— W.  Boyd. 

ELECTRICITY. 

First  Year— Class  I.— J.  A.  Small,  W.  H.  Atkin,  J. 
McCulloch,  A.  Stewart,  F.  Jeffrey.  Class  II.— J. 
Smith,  F.  Lewis,  E.  Machell,  J.  Godwin,  D.  Ross,  H. 
Belcher,  N.  Deverall,  C.  Andrews,  A.  F.  Burke,  J. 
McCarron,  F.  Davis,  J.  O'Neil.  Class  III.— E.  Ken- 
dall, W.  R.  Johnson,  E.  Stanbury,  A.  Baldwin,  E.  J. 
Dinsmore,  F.  R.  Sheath,  A.  Simpson,  H.  Ray,  N. 
Graham. 

Second  Year— Class  I.— W.  McCulloch,  J. A.  Small, 
W.  Gale,  W.  H.  Aitken,  M.  Adams.  Class  II.— C. 
Radford,  J.  O'Neill,  R.  W.  Blacklock.  Class  III.— 
W.  J.  Leggatt,  F.  R.  Davis,  F.  Slade. 

Third  Year— Class  I.— J.  McCulloch.  Class  II— C. 
Hand,  G.  Robinson,  H.  Satchwill.  Class  III. — C. 
Radford. 
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S.  MORGAN  SMITH  DEAD. 

S.  Morgan  Smith  died  in  Loi  Angeles,  Cal.,  on  April  12th.  He 
had  been  ill  for  several  months.  The  direct  cause  of  his  death 
was  attributed  to  heart  failure. 

The  news  of  his  death  was  a  shock  to  his  many  business  and 
personal  friends.  While  not  a  native  ot  York,  he  resided  there 
for  so  many  years  that  he  became  an  intejjral  part  of  that 
city  in  its  rapid  growth.  That  fact  was  attested  when  he  first 
launched  into  the  manufacturing  side  of  that  city's  interests. 
Through  his  individual  efforts  the  success  that  attended  him  is 
shown  by  the  immense  plant  of  the  S.  Morgan  Smith  Company, 
employing  about  400  people,  whose  product  is  known  not  only  in 
the  United  Stales,  but  in  all  foreign  countries. 

S.  Morgan  Smith  was  born  February  ist,  1839,  in  Davis 
County,  North  Carolina.  He  was  educated  in  the  public  schools 
of  Davis  County,  North  Carolina,  and  later  on  attended  the  Mor- 
avian College  at  Bethlehem,  Pa.,  from  which  institution  he  grad- 
uated in  1861.  During  his  college  course  he  prepared  himself  for 
the  ministry  and  from  1861  to  1S66  he  was  pastor  of  the  Moravian 
church  at  York,  Pa.  In  1864  he  was  elected  chaplain  of  the  Two 
Hundredth  Regiment  Pennsylvania  Volunteers,  in  which  capacity 


The  Late  S.  Morgan  Smith. 

he  served  until  the  end  of  the  war.  In  1866  he  went  to  Canal 
Dover,  Ohio,  where  he  had  charge  of  a  congregation  for  five 
years.  Here  he  was  forced  to  quit  the  ministerial  work  on  ac- 
count ot  a  serious  throat  affliction  and  he  returned  to  York. 

About  this  time  he  began  giving  his  attention  to  the  perfecting 
of  a  washing  machine, known  as  the  "Success,  "  which  he  invented 
and  had  patented.  Thousands  of  these  machines  were  sold.  In 
1875  he  became  interested  in  the  manufacture  of  water  wheels. 
His  first  wheel  was  known  as  the  "Success,  "  many  of  which  were 
installed  in  mills  and  factories  throughout  the  country.  Later  he 
placed  upon  the  market  the  "Improved  Success,  "  a  wheel  giving 
more  power  than  the  "Success"  of  the  same  diameter.  He  found 
ready  sale  for  great  numbers  of  these  wheels  and  many  hundreds 
are  in  use  driving  all  kinds  of  machinery.  In  1892  he  engaged  in 
the  manufacture  of  the  "McCormick"  water  wheel,  which  has 
gained  a  "world  wide"  reputation.  Since  he  began  the  manufac- 
ture of  the  last  named  wheel  he  has  supplied  many  of  the  largest 
plants  in  operation  in  the  United  States  and  Canada  and  has 
shipped  extensively  to  foreign  countries.  Although  the  shops 
were  small  in  which  he  started  the  manulacture  of  water  wheels, 
they  have  assumed  such  proportions  that  at  the  time  of  his  death 
thev  were  beyond  question  the  largest  and  best  equipped  in  the 
country  devoted  exclusively  to  the  manufacture  of  water  wheels 
and  power  transmittmg  maehmery. 


Electrical  manufacturing  companies  have  been  figuring  on  a 
large  quantity  oi  machinery  and  apparatus  required  by  the  St. 
John  Street  Railway  Company,  of  St.  John,  N.  B.  It  is  estimated 
that  the  proposed  improvements  and  extensions  to  their  plant  will 
cost  about  $300,000.  The  trackage  will  be  increased  from  12  to 
18  miles,  for  which  purpose  an  order  for  go-pound  rails  has  been 
placed  with  a  Glasgow  concern. 


Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  May  9th,  1903. 

During  (he  longshoremen's  strike  at  the  wharves  here  the 
linemen  refused  to  erect  poles  and  run  wires  on  wharf  pi  operties 
'in  sympathy  with  the  longshoremen.  Naturally,  a  good  deal  of 
inconvenience  was  lelt  through  lack  of  usual  arc  lights  in  sheds. 
It  is  stated  that  the  local  chief  (?)  of  the  electrical  workmen's 
union  was  a  former  employee  of  the  Montreal  Light  and  Power 
Company  who  was  discharged  for  refusing  to  obey  orders. 

Complaints  are  made  by  some  parties  using  D.  C.  motors 
supplied  with  current  formerly  by  the  Standard  Company  that 
the  new  regime,  the  Montreal  Light,  Heat  &  Power  Company, 
will  not  renew  contracts  unless  tor  A.  C.  current.  Surely  no 
such  arbitrary  decision  has  been  promulgated.  It  would  be 
gross  injustice  to  put  merchants  to  the  expense  ot  purchasing 
new  motors  if  the  power  company  have  D.  C.  lines  in  the 
immediate  vicinity.  D.  C.  must  be  supplied  to  several  elevaturs, 
and  although  new  customers  might  be  refused  D.  C,  or  old 
customers  who  move  from  close  proximity  to  the  D.  C.  lines, 
there  seems  no  reason  why,  vvlien  the  cnrrent  is  there,  that  old 
customers  cannot  renew  their  D.  C.  contracts.  Besides,  those 
who  require  variable  speed  cannot  well  get  along  with  A.  C. 
This  takes  no  account  of  price,  which  will  no  doubt  be  increased, 
but  merely  to  the  kind  of  current  supplied. 

Mr.  F.  H.  Badger,  City  Electrician  and  Superintendent  of  the 
Fire  .\larm  Telegraph  of  Montreal,  was  taken  ill  rather 
suddenly  lately  and  had  to  be  taken  (o  Portland,  Maine,  for  re- 
cuperation. He  writes  a  Iriend,  however,  that  he  is  now  making 
rapid  strides  towaids  recovery,  and  hopes  to  return  to  Montreal 
shortly.  Meanwhile  his  duties  are  filled  satisfactorily  by  Mr.  J. 
A.  Ferns,  of  the  fire  alarm  staff. 

The  complete  back-down  and  ignominious  surrender  of  the 
Montreal  Street  Railway  officials  during  the  late  strike  has,  as 
foretold,  brought  along  an  unusual  crop  of  strikes  this  spring. 
Carpenters,  etc.,  affected  the  interior  wiring  contractors,  and 
now  the  linemen  of  the  Montreal  Light,  Heat  &  Power  Company 
seem  desirous  of  following  suit.  It  is  probable,  however,  that 
the  words  of  the  R.  C.  Archbishop  will  have  good  effect  and 
prevent  so  much  of  it,  coupled  with  the  fact  that  the  men  are  be- 
ginning to  find  that  they  get  no  public  sympathy  when  led  by 
Yankee  agitators. 

One  point  in  the  last  annual  report  of  the  Lachine  Rapids 
Hydraulic  &  Land  Company  is  worthy  of  comment,  viz.,  where 
they  accuse  the  Underwriters  of  laxity  in  regard  to  inspections. 
The  contention  is  only  too  true,  but  whose  fault  is  it  ?  Just  so 
long  as  the  LJnderwriters  get  this  work  done  for  them  for 
nothing  they  most  assuredly  will  not  pay  for  an  inspector.  At 
present  the  company  do  inspections,  as  they  claim, for  the  safety 
of  their  own  plant  in  the  shape  of  the  meter  and  transformer, 
which  is  undoubtedly  right,  but  do  they  stop  there  ?  Such  re- 
ports as  "D.  B.  wpf  wire  used  instead  of  '  slow  burning'"  ; 
"cleats  incorrectly  spaced"  ;  "tape  used  instead  of  bushings  in 
sockets'"  ;  "moulding  not  sufficiently  'filled,"  are  examples,  and 
which,  although  wrong  from  Underwriters"  point  of  view,  cannot 
be  held  to  be  likely  to  damage  the  company's  apparatus.  This 
detail  inspection  caused  a  certain  company  at  one  time  to  be 
mulcted  about  $5,000  in  a  case  where  the  insurance  companies 
sued  for  fire  damage.  The  fact  of  the  company  assuming  such 
inspection  was  no  doubt  a  good  legal  point.  The  lighting  com- 
panies" contracts  would  be  the  better  of  a  clause  stating  they 
assume  no  responsibility  for  interior  wiring  ;  inspect  for  their 
own  protection  only,  and  let  it  go  at  that.  The  balance  is  up  to 
the  Underwriters  to  look  out  for,  and  as  the  loss  would  be  theirs 
they  would  pretty  soon  awake  to  their  duty,  as  they  have  done 
in  cities  the  other  side  of  the  line. 

The  great  quesion  now  among  the  various,  companies"  staffs  is 
who  is  to  go  and  who  is  to  stay.  Undoubtedly  the  consolidation 
will  affect  quite  a  few.  There  are  some  weeds  which  will  be 
well  rooted  out,  and  also  some  who,  although  they  have  worked 
hard  and  conscientiously,  will  now  be  "  de  trop."'  It  is  hard  on 
them. 
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I    QUESTIONS  AND  ANSWERS     I 

"  Dynomo  Tender":  (i).  I  am  desirous  ot  con- 
structing' an  electro  magnet  or  magnets  combined  that 
would  be  capable  of  lifting  a  piece  or  pieces  of  wrought 
or  cast  iron  weighing  from  one  to  two  lbs.  at  a  distance 
of  from  4  to  5  inches  from  magnet  poles.  I  have  no 
volt  and  550  volt  alternating  current  available.  Econ- 
omy of  current  no  consideration.  The  magnet  will  re- 
main in  service  for  five  hours  at  a  time.  The  form  of 
magnet  pole  face  best  adapted  to  the  purpose  would  be 
say  3  inches  wide  by  8  to  10  inches  long.  Please  give 
data  that  may  be  tried.  (2).  (a)  How  should  I  apply 
grease  to  large  crown  gears  eight  feet  diameter  that  run 
continuously  at  80  R.P.M.  ?  (b)  What  kind  of  grease 
would  J ou  recommend?  (c)  Could  they  be  run  with- 
out grease  ?  I  wish  to  avoid  as  much  as  possible  the 
grease  flying  in  all  directions.  (3).  (a)  Can  I  use  A.C. 
or  D.  C.  current  for  ringing  1000  ohm  te'ephones  on 
metallic  circuit  instead  of  the  hand  generation  of  tele- 
phone, with,  say  ,  push  button  and  lamp  in  series.  If 
so,  what  voltage  must  be  used  ?  (b)  What  is  the 
strength  of  the  current  from  a  thousand  ohm  telephone 
generator  ?  (4).  If  cabon  brushes  for  D.  C.  dynamo 
were  soaked  in  dynamo  oil  or  boiled  in  parraflfin  would 
it  improve  them  ?      Is  the  practice  recommended  ? 

Ans. — (i).  It  is  impossible  to  answer  your  question 
without  further  information  as  to  the  shape,  etc.,  of  the 
apparatus  desired.  You  would  probably  obtain  the 
best  satisfaction  by  making  up  a  trial  form  and  using  a 
rheostat  in  series  with  your  coil.  You  will  obtain  the 
best  results  from  the  1 10  volt  direct  current  circuit.  (2). 
A  mixture  of  tallow  and  graphite,  applied  with  a  swab 
or  brush,  is  suitable  for  the  work,  as  are  also  various 
greases  which  can  be  obtained  from  oil  manufacturers. 
It  is  scarcely  practicable  to  run  this  class  of  gearing 
without  lubrication.  (3).  You  can  ring  your  telephone 
by  the  alternating  generator  current,  providing  the 
periodicity  is  not  too  high.  Direct  current  will  not  be 
satisfactory.  You  can  reduce  the  current  to  the  proper 
amount  by  the  use  of  lamps  in  series,  but  would  prob- 
ably find  a  potential  transformer  to  be  more  satisfactory. 
The  proper  voltage  will  be  somewhere  about  50  volts, 
which  is  approximately  the  pressure  generated  by  a 
1000  ohm  instrument.  (4).  Dynamo  oil  has  scarcely 
enough  body  in  it  to  make  it  suitable  for  boiling  brushes 
in,  but  paraffin  is  much  better  and  its  use  is  frequently 
recommended. 


size  and  style  of  the  particular  machine  in  question. 
The  load  can  be  divided,  the  same  as  in  the  alternating 
system,  in  any  way  desired  between  any  number  of  cir- 
cuits up  to  the  maximum  for  which  any  given  machine 
is  built. 


"Nova  Scotian  "  :  Can  you  run  a  transformer  for 
series  arc  lighting  which  is  built  for  two  circuits  with 
all  the  load  on  one  circuit  only,  or  can  it  be  run  only  up 
to  half  load  if  one  circuit  is  taken  away  ?  The  Brush 
Company's  arc  lighting  machine,  so  I  understand,  is 
made  so  that  one,  two,  three,  or  four  circuits  can  be 
run  from  them.  Is  this  so,  and  can  the  whole  load  be 
carried  on  any  but  the  right  number  of  circuits  ? 

Ans. — Two  circuit  transformers  for  series  alternating 
circuits,  either  arc  or  incandescent,  as  made  by  the 
Canadian  General  Electric  Company,  can  be  run  with 
the  load  divided  in  any  proportion  desired  between  the 
two  circuits,  or  all  on  one  and  none  on  the  other. 
Brush  arc  generators  are  made  for  various  numbers  ot 
circuits  up  to  a  maxinium  of  four,   depending  on  the 


"J.  F.,"  Montreal  :  Will  a  60-cycle  fan  motor 
operate  on  a  125  cycle  circuit  and  vice  versa  ?  Can  a 
direct  current  motor  be  operated  on  an  alternating 
circuit  ? 

Ans. — It  depends  to  a  great  extent  on  the  particular 
motor  you  have,  but  generally  speaking  they  will  not. 
A  125  cycle  machine  will  run  on  6j  cycles,  but  only  at 
about  half  speed  and  with  a  somewhat  greater  current 
consumption.  Re.  your  last  question,  we  presume  you 
still  refer  to  fan  motors  and  would  say  that  we  under- 
stand that  some  companies  are  running  d.  c.  motors 
Oil  their  a.  c.  circuits,  though  with  what  degree  of 
satisfaction  we  are  unable  to  say  Perhaps  some  of 
our  readers  miy  be  able  to  give  mora  inform  ition  on 
this  point. 

"Electrician":  Can  a  wattmeter  which  is  built  to 
go  directly  into  a  low  potential  secondary  circuit  be 
connected  into  the  primary,  with  current  and  potential 
transformers,  and  operate  satisfactorily?  Will  it  need 
to  be  recalibrated  ? 

Ans. — -A  wattmeter  will  operate  without  difficulty 
under  the  conditions  you  describe,  provided  the  voltage 
of  the  potential  transformer  and  the  current  ot  the 
series  transformer  are  within  its  range.  It  w.ll  not 
need  to  be  rejalibrated,  but  you  will  have  to  alter  the 
constant  by  an  amount  depending  upon  the  ratio  of 
the  two  transformers.  Tnus  if  the  original  constant 
was  2,  and  the  current  transformer  has  a  ratio  of  600 
to  5,  or  120,  and  the  potential  transformer  a  ratio  of 
2200  to  1 10,  or  20,  the  new  constant  for  the  meter  will 
be  I  20  X  20  X  2^4800. 


"X.Y.Z:"  What  is  an  inverted  rotary  converter? 
If  you  have  to  start  from  the  direct  current  end  of  an 
ordinary  rotary  converter,  and  your  voltage  was  so  low 
that  you  could  not  get  up  speed  sufficient  to  bring  the 
machine  into  synchronism  with  the  alternating  lines, 
how  would  you  get  started? 

Ans.:  (i)  An  inverted  rotary  is  one  which  instead  of 
biing  used  as  they  ordinarily  are  to  change  alternating 
into  direct  current,  is  operated  to  change  direct  into 
alternating.  {2)  You  could  connect  the  alternating 
end,  after  you  had  reached  the  highest  speed  you 
could,  to  the  bus  bars  through  a  reactance.  This 
would  pull  the  rotary  into  step  and  yet  not  let  too 
much  current  flow.  Another  method  would  be  to 
weaken  the  shunt  field  as  much  as  you  could,  by  means 
of  the  rheostat,  which  would  speed  the  machine  up 
slightly,  and  then  open  the  shunt  field  entirely.  This 
will,  of  course,  make  the  speed  rise  very  quickly,  and 
care  has  to  be  taken  to  open  the  direct  current  switch 
before  it  attains  a  dangerous  point.  The  alternating 
current  end  can  then  be  connected  at  the  proper  mo- 
ment, during  the  time  the  speed  is  falling,  the  phasing 
lamps  or  other  device  showing  the  proper  instant  to 
close  the  switch. 


Tlie  Belt  Tcleplione  CoVnpany  are  remodelling  their  system  at 
Chatham,  N  R.  Among  the  improvements  will  be  a  new  switch- 
board. 
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LIQUID  FUEL  FOR  POWER  PURPOSES. 

To  the  May  number  of  the  Eng^ineering  Mag-azine, 
Ml".  Arthur  L.  Williston  contributes  a  valuable  article 
on  the  subject  of  liquid  fuel  for  power  purposes.  At 
the  outset  he  outlines  the  numerous  tests  that  h.ive 
been  made  by  the  Pennsylvania  Railroad,  the  Chicago, 
Burling-ton  &  Quincy  Railroad  and  other  corporations  to 
ascertain  the  utility  of  burning  oil.  Recently  there  have 
been  discovered  new  oil  fields  so  extensive  that  there  is 
good  reason  to  believe  that  there  is  an  assured  supply 
to  meet  the  demands  of  the  future,  while  the  construction 
of  pipe  lines  which  very  materially  reduce  the  cost  of 
transportation,  and  the  high  price  of  coal,  have  com- 
bined to  give  a  new  argument  for  the  burning  ot  crude 
oil  for  power  purposes.  It  is  probable  that  during  the 
past  two  years  there  has  been  greater  increase  in  its  use 
than  in  all  the  previous  time  since  mineral  oil  was  first 
discovered.  Already  som^  manufacturing  plants  in  the 
Eastern  States,  which  formerly  have  been  dependent  on 
the  coal  fields  of  Eastern  Pennsylvania,  have  found 
themselves  able  to  obtain  a  cheap  supply  of  crude  pet- 
roleum, or  refuse  oil,  and  are  burning  it  under  their 
boilers.  Experiments  of  the  United  States  Navy  in  this 
direction  have  already  warranted  the  Bureau  of  Steam 
Engineering  in  recommending  that  on  at  least  one-third 
of  the  torpedo  boats  and  torpedo-boat  destroyers,  liquid 
fuel  installation  should  be  effected  without  delay  ;  and 
a  Board  of  Tests  of  Liquid  Fuil  for  Naval  Purposes,- 
authorized  by  Congress,  is  at  present  conducting  an 
elaborate  series  of  tests  to  determine  the  best  conditions 
for  oil  burning  on  all  classes  of  vessels,  including  the 
armored  cruisers  and  battle-ships. 

In  California  oil  is  rapidly  driving  coaiout  of  the  field 
for  power  purposes.  The  same  is  true  in  Texas,  and 
of  much  of  the  territory  lying  between.  The  general 
use  of  oil  has  aflFec  ed  not  only  the  power  and  lighting 
and  manufacturing  plants  in  these  regions,  but  also  the 
railroads  and  marine  transportation  as  well.  With  the 
relative  economy,  at  present  prices,  between  the  oil  and 
coal  varying  from  one-eighth  to  one-half  or  perhaps  less, 
according  to  the  cost  of  transporiation  from  the  wells  to 
the  differeht  points  where  the  oil  is  consumed,  this  un- 
usual development  is  not  surprising,  and  the  use  of 
liquid  fuel  for  power  purposes  is  still  rapidly  growing. 

One  railroad  operating  in  California  is  now  burning 
oil  on  more  than  one  hundred  and  eighty  of  its  loco- 
motives. Another  of  the  great  transcontinental  systems 
is  already  using  oil  on  about  five  hundred  of  its  loco- 
motives— which  is  30  per  cent,  of  the  total  number  op- 
erated by  the  system — and  is  equipping  others  as  rapidly 
as  possible.  In  addition  to  the  use  on  locomotives,  it 
is  using  oil  on  its  steamers  in  San  Francisco  Bay,  and 
on  its  river  steamers,  wite  very  good  results. 

It  seems  to  have  been  pretty  definitely  settled,  says 
Mr.  Williston,  that  better  resnlts  can  be  obtained  by 
introducing  the  oil  in  the  form  of  a  finely  divided  spray 
by  means  of  an  atomizer  ;  and  so  far  as  the  mechanical 
part  of  the  problem  is  concerned  it  may  be  said  that  the 
greatest  difficulty  was  overcome  when  it  was  first  real- 
ized that  the  success  of  oil  burning  depended  largely  up- 
on the  efficiency  obtained  in  atomizing  the  fuel.  With 
the  oil  sprayed  under  the  boilers  in  this  way,  it  has 
been  found  that  the  fires  can  be  forced  at  will — even  to 
a  degree  beyond  that  which  is  possible  with  coal  under 
forced  draft.  The  rate  of  vaporization  and  the  com- 
bustion of  oil  are  limited  only  by  the  size  of  the  burners 


and  by  the  velocity  with  which  the  air  and    products  of 
combustion  can  be  forced  through  the  furnace. 

Both  compressed  air  and  steatn  have  been  success- 
fully used  as  the  atomizing  agent,  and  the  majority  of 
the  burners  now  on  the  market  are  designed  with  the 
openings  adjustable  so  that  they  may  be  used  with 
either.  Most  of  these  are  patented  devices,  and  a  very 
large  number  have  been  brought  out.  The  activity  of 
the  inventors  in  this  direction  can  be  judged  from  the 
statement  made  in  the  preliminary  report  of  the  Liquid 
Fuel  Board,  that  new  patents  for  liquid-fuel  appliances 
were  being  issued  in  the  United  States  at  the  rate  of 
thirty  a  week.  Nevertheless,  there  is  a  great  similarity 
in  principle  and  in  action  between  these  different  burn- 
ers. The  author  then  describes  and  illustrates  two  or 
three  of  the  typical  burners  in  use. 


ELECTRIC  PROJECT  FOR  QUEBEC 

A  project  for  an  extensive  electric  railway  sys'.em 
through  the  south  shore  counties  and  eastern  town- 
ships of  Quebec  is  now  in  tangible  form.  It  is  under- 
stood that  two  main  lines  will  be  commenced  this  sea- 
son, one  to  connect  Montreal  with  St.  Johns  by  w.iy 
of  Longueuil  and  Chambly  and  the  other  between  Mon- 
treal and  Valleyfield,  closely  following  the  river  bank 
and  taking  in  St.  Lambert,  Laprairie,  Chateaguay,  and 
Beauharnois.  The  roads,  according  to  Mr.  F.  S.  S. 
Johnson,  of  Stanbridge,  Que.,  are  to  be  built  with 
heavy  tracks  and  in  the  most  modern  way,  the  cars  be- 
ing lo-odd  feet  in  length,  supplied  with  air  brakes  and 
motors  capable  of  running  at  a  speed  of  between  50  and 
60  miles  in  straight  stretches.  There  will  also  be  par- 
lor coaches  for  private  parties. 

It  is  claimed  that  this  will  be  one  of  the  largest  electric 
railway  systems  in  Canada,  and  it  will  form  part  of  vast 
plans  now  being  mapped  out  for  an  electric  road  to  con- 
nect New  York  with  Montreal.  It  is  understood  that 
connections  will  be  made  with  the  important  trolley 
roads  in  eastern  New  York— the  Berkshires — and  nearly 
a  dozen  systems  in  Vermont.  Among  the  lines  that 
are  expected  to  serve  as  feeders  for  the  projected  main 
line,  besides  the  Montreal  and  Southern  Connties  Rail- 
road, are  the  Troy  Traction  Company,  the  Bennington 
Hoosick  Railroad,  the  Hudson  Valley  line,  the  Troy 
and  New  England  Company,  and  the  Berkshire  Street 
Railway  Company,  with  about  fifteen  other  corpora- 
tions of  less  importance.  The  scheme  is  reported  to  be 
backed  by  capitalists  from  New  York,  Boston  and 
Chicago.  The  proposed  main  line  from  New  York  to 
the  Canadian  border  would  pass  through  much  attrac- 
tive scenery,  the  shore  of  Lake  Champlain,  which  it 
will  follow,  being  particularly  beautiful.  The  Mon- 
treal and  Southern  Counties  Railway  route  will  also 
have  the  scenic  advantages  of  the  Richelieu  and  St. 
Lawrence  rivers.  It  will  further  enable  the  farmers  all 
along  the  south  shore  to  reach  the  market  of  Montreal 
with  their  products.  The  company's  intention  is  to 
make  special  arrangements  for  the  carrying  of  all  kinds 
of  farm  products  between  midnight  and  6  a.m.,  there- 
by allowing  the  farmers  to  get  their  stuff  into  Montreal 
in  good  condition  for  the  morning  market. 


The  St.  Francis  Hydraulic  Power  Company  are  about  10  com- 
mence work  on  Iheir  proposed  power  plant  intended  to  supply 
light  and  power  to  the  mining  districts  of  Black  Lake  and  Thet- 
ford  Mines,  Que.  The  initial  development  will  probably  be  2,000 
horse  power.     The  coinpany  is  capitalized  al  $500,000. 
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SCHOOL  OF  SCIENCE  EXAMINATIONS. 

The  toUowing  students  in  the  mechanical  and  elec- 
trical engineering  course  at  the  School  of  Practical 
Science,  Toronto,  were  successful  at  the  spring  exam- 
inations : 

Degree  of  E.  E.— L.  B.  Chubbuck. 

Honors — First  year — H.  W.  Arens,  R.  H.  Armour, 
B.  Aylesworth,  G.  G.  Be'l,  W.  M.  Bristol,  W.  R.  Car- 
son, J.  B.  Charlebois,  S.  R.  A.  Clement,  H.  S.  Fier- 
heller,  F.  W.  Harrison,  W.  G.  Hewson,  W.  C.  Jepson, 
G.  Kribs,  W.  MacKinnon,  S.  E.  McGorman,  C.  A. 
McLean,  G.  R.  Munro,  W.  G.  Nicklin,  G.  W.  Pater- 
son,  C.  E.  Sisson,  W.  E.   Turner. 

Second  year— A.  M.  Campbell,  W.  M.  Currie,  W. 
S.  Gibson,  W.  W.  Gray,  C.  P.  McGibbon,  W.  H. 
Munro,  A.  E.  Pickering,  M.  R.  Riddell,  R.  S.  Smart, 
W.  J.  Smither. 

Third  year — H.  H.  Angus,  J.  Breslove,  A.  E.  Davi- 
son, F.  A.  Gaby,  G.  A.  Maus,  M.  L.  Miller,  D.  H. 
Pinkney,  H.  M.  Shipe,  S.  B.   Wass. 

Pass — First  year— F.  W.  Baldwin,  T.  R.  Blaine,  E. 
Chantrell,  F.  Dowling,  H.  M.  Fletcher,  J.  M.  Gordon, 
J.  A.  Howard,  J.  W.  Leighton,  W.  D.  Mackenzie,  H. 
Mace,  R.  W.  Moffatt,  L.  W.  Morden,  L.  F.  Pattee, 
G.  B.  Reynolds,  W.  L.  Richardson,  H.  V.  Serson,  C. 
H.  ShiriflF,  A.  Simpson,  W.  F.  Stubbs,  L.  R.  Thom- 
son, E.  D.  Tillson,  A.  E.  Uren,  J.  Vaughan,  J.  H.  N. 
Wilkie. 

Second  year— J.  H.  Barrett,  M.  B.  Bonnell,  T.  D. 
Brown,  R.  J.  Burlej,  F.  W.  Burnham,  J.  W.  Calder, 
S.  E.  Craig,  H.  H.  Depew,  A.  Gray,  W.  K.  Green- 
wood, C.  J.  Harris,  T.  D.  Henderson,  W.  S.  H.  Keefe, 
O.  B.  McCuaig,  C.  D.  McKay,  G.  J.  Manson,  W.  C. 
Milne,  E.  A.  Moore,  G.  Pace,  W.  S.  Pardee,  J.  Paris, 
W.  J.  Peaker,  G.  S.  Roxburgh,  P.  M.  Saunder,  F. 
W.  Slatter,  C.  J.  Townsend,  S.  E.  Thomson,  B.  B. 
Tucker,  J.  B.  Watson,  W.  F.  Wright. 

Third  year — H.  C.  Acres,  J.  A.  Beatty,  C.  J.  Fensom 
R.  E.  George,  J.  G.  Jackson,  G.  K.  Johnston,  A.  G 
Lang,  W.  J.  Larkworthy,  J.  A.  MacFarlane,  P.  H 
Mitchell,  E.  E.  Mullins,  I.  H.  Nevitt,  J.  P.  Oliver,  J 
D.  Pace,  B.  B.  Patten,  S.  L.  Trees,  H.  F.  White,  J 
A.  Whelihan. 

H.  G.  Smith  passed  the  third  year  with  aegrotat 
standing.  H.  S.  Small  has  passed  the  third  year,  but 
has  failed  to  comply  with  the  regulations  respecting 
practical  work. 


HAMILTON  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 
Good  Friday  eve  for  sixteen  consecutive  years  has  seen  the 
members  of  I  he  Canadian  Association  of  Stationary  Engineers 
at  Hamilton  meet  for  a  banquet,  and  each  years  gathering  has 
been  an  improvement  on  the  previous  one.  On  April  9th  about 
seventy-five  members  aiid  guests  sat  down  at  the  nicely  laid 
tables  in  the  dining  room  of  the  Commercial  Hotel.  It  was  host 
Henry  McQueen's  first  banquet  since  he  took  over  the  popular 
hostelry,  and  he  certainly  left  nothing  undone  to  give  his  patrons 
a  good  time.  The  supper  included  the  substantial  and  the  dainty 
in  abundance  and  was  served  in  good  style.  The  chair  was 
occupied  by  Thomas  Elliott,  president,  and  among  the  guests 
were  :  A.  M.  Wickens,  of  Toronto,  past  president  of  the  execu- 
tive board  ;  Mayor  Morden.  Aid.  Stewart,  ex-Ald.  Jas.  Donald 
and  James  Gill,  of  the  Collegiate  Institute  staff.  The  toast  list 
was  : 

"  The  King" — National  Anthem.  *'Canada,  Our  Home" — 
Chorus,  "The  Maple  Leaf"  ;  response,  Jas.  Donald.  "  Hamil- 
ton, the  Ambitious  City" — Responses  by  Mayor  Morden  and 
Aid.  Stewart.  "  Manufacturers" — Response  by  Jas.  Gill.  "The 
Executive  Head" — Response  by  past  president  R.  C.  Pettigrew  ; 
"  Kindred  Associations" — Response  by  past  president  A.  M. 
Wickens.  "  The  Press" — Response  by  W.  Crockett.  "  The 
Ladies" — Responses  by  Robt.  McPherson,  H.  Gottlieb  and  M. 
Sweet.  "  Our  Host  and  Hostess" — Response  by  H.  McQueen. 
During  the  evening  songs  were  contributed  by  James  Jaidine, 
W.  W.  Hislop  and  J.  Burdjane,  H.  J.  Allan  playing  the  accom- 
paniments. Mandolin  and  piano  music  was  provided  by  Eugene 
A.  Rysan  and  Fred  A.  Fralick,  of  the  Boston  School  of  Music. 
The  piano,  a  Morris,  was  kindly  loaned  by  Mr.  T.  J.  Baine. 
The  committee  in  charge  was  composed  of  W.  R.  Cornish,  past 
•president,  chairman  ;  Thos.  Elliot,  president  ;  John  Donaldson, 
vice-president  ;  J.  Ironside,  secretary  ;  F.  J.  Sculthrop,  Thos. 
Chubb,  J.  Kennedy  and  R.  C.  Pettigrew. 

Hamilton  Branch  is  progressive.  Last  November  a  committee 
of  this  society  asked  the  Board  of  Education  to  open  up  a  class 
in  mathematics  in  the  evenings  so  that  young  men  who  had  to 
work  could  better  their  positions  in  that  branch  of  work  which 
required  the  use  of  problems,  figuring  horse-power  of  engines, 
etc.  This  class  was  started  with  Jas.  Gill,  B.  A.,  as  teacher. 
It  was  a  j^reat  success  and  every  person  who  attended  improved 
their  time.  At  the  regular  meetings  of  the  Association  work  of 
an  educational  character  was  kept  up,  nearly  every  member 
taking  part. 


Mr.  A.  M.  Wickens,  for  many  years  chief  engineer,  electrician 
and  inspector  for  the  Ontario  Government,  has  resigned,  to 
accept  the  position  of  inspector  for  the  newly  organized  Cana- 
dian Casualty  and  Boiler  Inspection  Company,  of  Toronto. 


PUBLICATIONS. 

We  have  received  from  the  publishers,  Messrs.  Spon  &  Cham- 
berlain, 123  Liberty  Street,  New  York,  a  copy  of  specifications 
(or  Continuous  Current  Dynamo  Design,  which  has  evidently 
been  compiled  with  much  care.  The  price  of  single  copies  is  25 
cents. 

S.  P.  Thompson's  latest  work  is  entitled  "Design  of  Dynamo." 
It  is  published  by  Messrs.  Spon  &  Chainberlain,  123  Liberty 
street.  New  York,  and  retails  at  $3.50.  The  work  is  purposely 
confined  to  continuous  current  generators,  and  as  it  will  be  used 
by  engineers  chiefly  in  the  United  States,  the  Colonies  and  Great 
Britain,  calculations  and  data  have  been  expressed  in  inch  meas- 
ures. It  contains  upwards  of  250  pages,  in  addition  to  eight 
large  folding  plates  to  scale,  four  pages  for  windmgs  printed  in 
three  colors,  and  two  large  folding  tables  of  the  S.  W.  B.  and  B. 
&  S.  wire  gauges. 


Captain  Harrison,  of  Winnipeg,  has 
made  a  proposition  to  establish  an  electric 
light  plant  at  Calgary,  N.  W.  T. 

Mr.  J.  Buxton,  boiler  inspector  for  the 
North-West  Territories,  held  an  exami- 
nation recently,  when  the  following  can- 
didates sought  to  obtain  certificates  :  S. 
T.  Hubbard,  W.  A.  Clark,  A.  Allen,  W. 
Meredith,  J.  J.  Nichols,  I.  Omand,  Jos. 
Hensdoerfer,  Thos.  Rattray,  W.  Short,  J. 
R.  Benton,  G.  E.  Bevington,  Edmonton  ; 
R.  F.  Buerlin,  Wm.  Umbach,  A.  D. 
McDalrmid,  Stony  Plain;  Dan.  McDonald, 
Morinville  ;  F.  Weder,  Beaver  Hill;  John 
Baerg,  Fort  Saskatchewan  ;  W.  Pullskey, 
Star  ;    L.  X'anacker,  St.  Albert. 


ALUMINUM 

ELECTRICAL        CONDUCTORS 

FOR 

RAILWAY    FEEDERS    AND 
TRANSMISSION   LINES. 

INGOTS,    SHEETS,    WIRE,    TUBING,     CASTINGS. 

ITioc^  \\itli  Inll  iiifoi  nullum  oTi  application. 

NORTHERN  ALUMINUM  GO. 


PITTSBURGH,  PA. 
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It  is  reported  that  Mr.  Thomas  McConnell,  of  Lindsay,  Ont., 
will  build  a  summer  hotel  on  Jackson's  island,  in  Sturgeon  Lake, 
and  that  he  may  install  an  electric  light  plant. 

The  lighting  contract  for  the  city  of  Fredericton,  N.B.,  expires 
this  year,  and  the  Council  to  calling  for  tenders  for  a  new 
contract.  The  installation  of  a  municipal  plant  is  favored  by  some 
of  the  councillors. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Gravenhurst, 
Ont.,  on  May  nth  to  raise  $30,000  for  the  purchase  of  the  plant 
of  the  Gravenhurst  Electic  Light  Company  and  for  improvements 
and  extensions  thereto. 

Mr.  A.  F.  Barber  has  submitted  a  proposition  to  establish  an 
electric  light  plant  in  North  Vancouver,  B.C.  He  proposes  to 
incorporate  a  company  under  the  title  of  the  North  Vancouver 
Light  &  Power  Company  and  to  charge  the  following  rates  :  For 
each  16  c.p.  light  per  month:  Churches,  40  cents;  stores,  first 
four  66c,    next  six  6ic,   each  additional  light  50c;  dwellings,  first 


three  55c,  next  three  45c,  each  additional  35c ;  hotels,  first 
twelve  75c,  next  twenty-five  55c,  each  additional  45c.  The  plant 
would  be  operated  by  steam  at  first. 

The  annual  meetmg  of  the  shareholders  of  the  Demarara, 
Electrical  Company,  which  is  controlled  by  Canadian  capitalists, 
was  held  in  Montreal  on  April  21st.  It  was  shown  that  the  profits 
from  the  operation  of  the  company  during  the  twelve  months  end- 
ed December  31st,  1902,  after  providing  for  interest  on  the  bonds 
and  all  other  charges,  were  $13,414.45,  or  2%  per  cent,  upon  the 
share  capital.  During  the  year  a  new  boiler,  engine,  alternator 
and  railway  generator  were  added  to  the  equipment  of  the  power 
station.  The  installation  of  this  machinery  has  put  the  plant  in 
condition  to  take  up  all  the  lighting  and  power  work  that  may  be 
offered  and  enables  it  to  be  maintained  in  good  working  orderi  t 
considerably  reduced  cost.  The  company  also  substituted  alter 
nating  enclosed  arc  lamps  for  open  arc  lamps  in  its  street  lighting 
system.  The  company  is  capitalized  at  $850,000  and  control 
the  lighting  and  tram  system  of  the  Island  of  Demarara. 


THE  WESTINGHOUSE  COMPANY 
IN   CANADA. 

The  Westinghouse  Electrical  &  Manu- 
facturing Company,  of  Pittsburg,  Pa., 
have  definitely  decided  to  establish  a  fac- 
tory in  I'anada  for  the  purpose  of  manu- 
facturing the  electrical  apparatus  required 
to  supply  the  Canadian  market.  It  is  pro- 
posed to  form  a  Canadian  Westinghouse 
Company  and  to  locate  the  factory  at 
Hamilton,  in  conjunction  with  that  of  the 
WestinghcfVise  Air  Brake  Company  now 
located  in  that  city.  It  is  understood  that 
the  company  will  be  capitalized  at  $2,500,- 
000  and  that  the  proposed  works  will  be 
of  an  extensive  character. 

It  is  understood  that  Messrs.  T.  Ahearn 
and  Warren  Y.  Soper,  of  Ottawa,  who 
have  represented  the  Westinghouse  Com- 
pany in  Canada  for  a  number  of  years, 
will  be  members  of  the  board  of  directors 
of  the  Canadian  company. 


The  Cantin  Company,  Warwick,  Que., 
have  recently  placed  an  order  with  J.  C. 
Wilson  &  Company,  Glenora,  Ont.,  for  a 
deep  bucket  24  inch  "Little  Giant "  water 
wheel. 

Sole   Makers  of  the  .    . 


CHASE-SHAWMUT  COMPANY 

590  Atlantic  Avenue,  BOSTON.  MASS. 

Electrical  Specialties 


MANUFACTURERS 


RELIABLE 


DURABLE 


EFFICIENT 


ECONOMICAL 


"Shauimut"  Tested  Fuse  Wire  and  Links 
"Shawmut"  tnclnsed  Indicating  Fuses 
"Shawmut"  Junction  and  Outlet  Boxes 
"Shauimut"  Flexible  Rail  Bonds 
"Shawmut"  and  •'Monadnoch"  Switches 
"Chase"     Nipples     and    Flexible    Conduit 
Couplings 


"Boston  '  Cable  Hangers 
"Gushing"  Theatie  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


Which  are  I  he  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  colder.  We  purchase  scrap 
copper  wire  and  brass  scrap.  ' 


Syracuse  Smelting  Works 

MONTREAL,  P.  Q. 

Head    Office    American    Works,   94  Gold    St., 
New  York  City. 


LITTLE  GIANT 
DOUBLE  TURBINE 


/ONTAL   ANI: 


Mtide  in  44  sizes  from  4  inches  to 
60  inches  diameter,  in  either  iron 
scroll  case  (see  cut)  or  in  flume  case. 

Machine  dressed  gearing  a  spec- 
ialty. 

Write  for  catalogue  and  gear  list. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

GLENOR.A.  ONT. 


THE  BANNER  ELECTRIC  COMPANY 

YOUNGSTOWN.   OHIO.    U.S.f\. 


MANUFACTURERS 
OF     :     :     :     :     : 


Incandescent  Electric  Lamps 

Combination  Entrance  Switches  and  Plug  Cutouts 

Automatic  Time  Switches 

Main  Line  Fuse  Plugs 

Terminal  Lugs,  etc.,  etc. 


Everything  first-class  and  fully  guaranteed. 


Inquiries  solicited 
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MOONLIGHT  SCHEDULE  FOR  JUNE. 


Date. 

Light. 

Date. 

Extinguish  . 

No.  of 
Hours. 

June   1 

8  00 

June  2 

3  30 

7  30 

2 

'1    >S 

3 

3  30 

4    15 

3 

II   so 

4 

3  30 

3   40 

5 

0  20 

5 

3  3° 

3    10 

6 

I  00 

6 

3  30 

2    30 

7 

1   30 

7 

3  30 

2    00 

8 

No  Light 

8 

No  Light 

9 

*' 

9 

10 

** 

10 

" 

1 1 

8  00 

11 

10  00 

2    00 

12 

8  00 

12 

10  45 

2  45 

13 

8  00 

13 

1 1   20 

3  20 

"4 

8   10 

14 

II   50 

3  40 

15 

8  00 

16 

0  30 

4  20 

16 

8  00 

'7 

1   00 

4  50 

>7 

8  00 

18 

I   30 

5   20 

18 

8  00 

19 

2  00 

5  50 

'9 

8  00 

20 

2  30 

6  20 

20 

8  00 

21 

3   10 

7  00 

21 

8  00 

22 

3  30 

7   20 

22 

8  00 

23 

3  30 

7   20 

23 

8  00 

24 

3  30 

7   20 

24 

8  00 

25 

3  30 

7  20 

25 

8  00 

26 

3  30 

7  20 

26 

8  00 

27 

3  30 

7   20 

27 

8  00 

28 

3  30 

7  20 

28 

8  00 

29 

3  30 

7  20 

29 

8  00 

30 

3  30 

7  20 

30 

8  00 

July    I 

3  30 

7  20 

Total 141  50 


The  City  Council  of  Guelph,  Ont.,  are  negotiating  for  the  pur- 
cliase  of  the  electric  railway  of  the  Guelph  Railway  Company. 
The  company  have  asked  $100,000  for  their  plant  and    franchise. 

Me-.srs.  J.  N.  McKendry,  H.  L.  Dunn,  A.  D.  Crooks  and 
Frank  Denton,  of  Toronto,  are  seeking  incorporation  as  the 
Niag.ira,  Queenston  and  St.  Catharines  Electric  Railway  Com- 
pany, lo  build  an  electric  railway  connecting  the  places    named. 


VINCENT 


bronze:  discs 


Outlast  All  Othe 


ECONOMY 


<     2 


CO 

z 
o 

Q 
O 

o 
O 


TO    USE    OUR 

Globe  and  Ga-te  Valves 

VINCENT  VALVE  CO., 

SANDUSKV,  OHIO,   U.  S.  A. 
79  KING  STREET  EAST,  TORONTO,  ONT. 


The  McEwen  High  Speed  Automatic  Engine 


The   McEwen    High    Speed   Automatic 

For     street     railway     service,      electric 

Engine  is  an  honestly  constructed  engine. 

lighting,  electric 

crane  work,  mine   haul- 

It's   honest  all    the 

1 

age     or     any     service 
where   loads  fluctuate 

way  through. 

Not    a    single    item 

OUR  GUARANTEE 

with  rapidity  the  Mc- 

enters into   its    make- 

The engine  shall  not  run  one  revolution 

Ewen  is  the  ideal  high 

up  but  what   has  been 

slower  when  fully  loaded  than  when    run- 

speed engine. 

tested     and     proven 

ning    empty,    and  a    reducti(jn   of    boiler 
pressure  from  the  greatest  to   that  neces- 

Its  guarantee  given 

sarj  to  do  the    work    will   not  reduce  the 

herewith     proves     our 

For    a    high     speed 

speed  of  the  engine  one  revolution. 

contention      that     the 

engine  the  McEwen  is 

McEwen    has    almost 

an  economical  engine. 
Its  regulation  is  per- 

Any engine  failing  to  meet  this  guaran- 
tee becomes  the  property  of  the  purchaser 
upon  the  payment  of  one  dollar. 

perfect    regulation. 
We  should  be  pleased 

fect    and    it    gives    a 

to      send      you       the 
catalogue   of  the  Mc- 

most  satisfactory  ser- 

vice for  the  special  purposes  for  which  it 

Ewen  showing  i 

ts  construction  embodied 

was  designed.                                , 

in  its  making. 

THE  WATEROUS  ENGINE  WORKS  CO.,  Limited,  Brantford,  Ont. 


Branches  :  Winnipeg  and  Va.rAcouver 
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Paris,  Ont.,  is  about  to  ouild  a  new  electric  light  station. 

The  Bell  Telephone  Company  are  about  to  install  a  telephone 
system  at  Emerson,  Man. 

The  Town  Council  of  Windsor  Mills,  Que.,  will  install  a  muni- 
cipal electric  light  plant.  A  water  power  on  the  Wattcpekah  Riv- 
er will  be  developed. 

The  Council  of  Ingersoll,  Ont.,  have  offered  the  Ingersoll  Elec- 
ric  Light  Company  $25,000  for  their  plant,  but  the  company  a^k 
$28,000. 

The  Winnipeg  Street  Railway  Company  have  voluntarily  in- 
creased the  wages  of  their  motormen  and  conductors.    The  scale 


now  ranges  from  17  to  21  cents  per  hour  according  to  the    length 
of  service. 

The  Stewart  Machinery  Company,  Limited,  of  Winnipeg,  were 
the  successful  tenderers  for  the  installation  of  an  electric  light 
plant  for  the  town  of  Prince  Albart,  N.  W.  T.,  their  price  being 

$9,700. 

The  bill  to  incorporate  the  Aluminum  Production  Company  of 
New  Brunswick, Limited, is  now  before  the  Provincial  Legislature. 
The  capital  of  the  company  is  $6,000,000.  It  is  proposed  to 
m.mufacture  aluminum  and  to  locate  the  works  in  Oueens  County. 
Messrs.  James  Robinson,  M. P.,  James  Domville  and  Charles  J. 
Foster,  of  St.  John,  N.  B.,  are  the  provisional  directors. 


SWEDISH  CHARCOAL  IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 

STAMPINGS. 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


TURNER  BROS., 


in  the  Rough  and  .Machined.  Telegraphic  Address,  'Sheetiron',  I<ondon.  Established  1870. 

MILD  STEEL  CASTINGS  FOR  MACNETS  mnGNET  steel  for  tel  phones 

Sole  Representatives  for  Canada:  Peacock  Brothers,  Canada  I^ife  Buildings,  Montreal. 


O 

Discs  over  5  feet  diameter 

and  Plain   Circles 
Sheets  up  to  66  in  wide. 


BARGAINS 


Owing  to  reconstruction  of  plant,  a  large 
amountof  electrical  apparatus  will  be  sold  cheap 
—A.  C.  Generators,  1,200  volts,  i6,ooo  alterna- 
tions; 80  to  250  K.W.  Exciters;  250  volt  D.C.  Gen- 
erators; Switches;  Switchboard  Voltmeters  and 
Ammeters  ;  Station  Transformers  ;  Belting  ; 
Iron  and  Wooden  Pulleys,  all  sizes;  Shafting,  3 
to  6  inches  ;  Floor  Stands  and  Boxes;  Couplings; 
Frictions  and  other  things  too  numerous  to 
mention.     Mostly  in  first-class  condition. 

Address.  BARGAINS,  this  office,  and  full 
particulars  will  be  furnished. 


V     V     T  H  E     V     V 

"TRITON" 

MARINE 

Gasoline  Engine 

Simplest,   Safest    aLnd 
Most    R.eliaLble. 

Hamilton  Motor  Works 

HaLinilton,    CarvsLda.. 

358    Catharine    Street    North. 


"Engines  in  successful  operation  from 
Halifax  to  Vancouver." 


Dick,Kerr<&;  Company 


3LI3yEITEX3 


Hea^d  Office  :  110  Cannoi\  Street,  LONDON.  E.  C,  ENGLAND 

Canadian  Agent's  Office  :  552  King  Street,  KINGSTON,  ONT. 
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SPARKS. 

J.  C.  Wilson  &  Company,  Glenora,  Ont.,  have  recently  exe- 
cuted for  the  Northey  Company,  Toronto,  Ont.,  an  order  for  a 
pair  of  heavy  iron  spur  pump  gears,  finished  with  machine  dress- 
ed teeth. 

The  City  of  Winnipeg  invites  proposals  up  to  May  2Sth  for  the 
supply  of  electric  power.  The  maximum  quantity  to  be  used  at 
any  time  is  placed  at  1,000  horse  power  and  the  minimum  at  250 
horse  power. 

The  plant  of  the  Northey  Company,  manufacturers  of  steam 
and  gasoline  engines,  pumping  machinery,  etc.,  Toronto,  has 
been  removed  to  the  new  works  of  the  Canada  Foundry  Com- 
pany on  Davenport  Road.  The  Northey  Company  is  now  con- 
trolled by  the  Canadian  General  Electric  Company. 

Mr.  George  Kidd,  of  Ottawa,  has  applied  for  the  incorporation 
of  the  Canadian  Telegraph  &  Telephone  Company.  M.  Kidd 
slates  that  the  object  of  the  company  is  to  inaugurate  and  de- 
velop a  telephone  and  telegraph  system  across  the  Conlinent, 
and  that  the  incorporators  are  American  and  Canadian  capital- 
ists. In  addition  to  telephone  and  telegraph  powers,  the  incor- 
porators ask  foi  the  right  to  generate  and  transmit  electricity. 


The  Algoma  Electric  Company  are  reported  to  have  taken  the 
contract  for  wiring  a  large  number  of  houses  at  Blind  River, 
Ont.,  also  for  the  installation  of  arc  lights  on  the  streets. 

Judgment  was  given  last  month  in  the  long-pending  suit  of  Mr. 
P.  H.  Patriarche,  of  Toronto,  against  the  town  ot  Orillia  and  Mr. 
Peter  Ryan,  arising  out  of  the  construction  of  the  Ragged  Rap- 
ids power  plant.  The  plaintiffs  claim  involved  a  total  of  $  1 1 2,000. 
The  judge  dismissed  the  claim  as  presented,  but  pointed  out  that 
should  the  plaintiff  choose  to  amend  his  claim  and  bring  it  within 
the  terms  of  the  contract  found  by  the  court  to  exist  among  the 
parties,  he  could  have  $99,275.75.  As  the  town  has  paid  him 
$46,729.66  he  is  entitled  to  receive  $42,546.09  with  $2,127.- 
30  interest  added.  Mr.  Peter  Ryan  was  allowed  his  costs. 
After  hearing  the  judgment  Mr.  Patriarche  announced  his  inten- 
tion to  appeal. 

MICA  §  ROCK  DRILLS 

Mmers  and  exporters  of  Electrical  Mica,  and  sole  agents  for  Jackson 
Hand  Power  Rock  Drill  and  Box  Electric  Reck  Drill  for  Canada. 

JOHNSON,  WILLATS  &  CO.,  «"  ^-o^rI^tV.*"'- 


TRADE,  WITH  £NGL>flND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166,  Fleet,  London,   Eng". 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Greer  Tested  Fuse  Wire 


SIROII6  TIN  BOX. 

Full  weight  guaranteed  to  each  spool. 

Warranted  to  be  absolutely  uniform,    reliable 

and  accurate.    Send  for  catalog. 

HARVARD  ELECTRIC  CO., 

224-226  South  Clinton  Street 

CHICflOO,    ILL. 


TttE  GflNflDlflN  HEINE 
SAFETY  BOILER  GO. 
JOHN  J.  MAIN,  ^'S'ioTer 

Esplanade,  0pp.  Sherbourne  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

for  all    pressures,    duties    and   fuel. 
From  75  to  600  h.  p.  each.     N.  B.— We  do 
not  make  small  boilers. 

Referknces  :—  The  Toronto  Electric 
I,ight  Co  ,  Limited  ;  The  T  Eaton  Co. 
limited  ;  The  Massey-HarrisCo,,  l,imited, 
The  Gutla  Percha  Rubber  &  Mfg.  Co  , 
Dominion  Radiator  Co.,  (.  entral  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


^RECENTLY   PUBLISHED^ 


T-HE   Gf\Nf\Dlf^N  fif\ND-BOOK 
OF  STEf\M   f\ND  &LEGTRIGITY 

BY  WILLI  AM  THOPSON 

170  Pages,  Illustrated  In  Strong  Cloth  Bindingf 

TPHE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

FEICE  50  OEOSTTS 

TI16  G.  H.  Mortimer  PublisHina  Gompanu,  of  Toronto,  Limited 

TORONTO,  -  CANADA 

Send  for  Table  of  Contents. 


TELEPHONES 


We  manuf  tcture  TELEPHONES  for  all  kinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.     Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  d  Co.,  Limited 

p.  O.  Box  448      -      HALIFAX,  N.  S. 
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Convention  Headquarters— King  Edward  Hotel,  Toronto. 


WEDNESDAV,  JUNE  10. 

10  A.  M. -Meeting    of    Executive    Committee. 

11  A.  M.  ~  Opening     of     Convention     in     Assembly 

Hall,    King    Edward    Hotel. 

Address   of  Welcome   by   the   Mayor  of  Toronto. 

President's    Address. 

Reading    of    Minutes. 

Reports      of      Secretary  -  Treasurer     and      Com- 
mittees. 

General     Business. 

Paper:     "Long    Distance    Transmission." 

By    Mr.   Paul    Lincoln,   Pittsburg,   Pa. 

Question    Box. 

THURSDAY,  JUNE  11. 

10   A.M Papers: 

"individual    Electric   Drive    and   its   Relation   to 
the    New    Shop    Methods." 

By   Mr.   R.  T.  Lozier,   Cincinnatti,   O. 

"Some    Points    Relating    to    Submarine    Power 
Cables." 

By    Mr.    O.     U.  G.    Holman,    Quebec 


2    P.M.— papers  : 


"Single   Phase  Alternating  Motors  as  a  Means 
of  Increasing   Station    Earnings." 


By    Mr.   W.   A 


"Transformers     for 
sion    Lines." 


Layman,  St.   Louis,   Mo. 
High     Voltage     Transmis- 

By    Mr.    J.    W.    Farley 


Question     Box. 
General     Business. 

FRIDAY,  JUNE  13. 
Selection    of    Place    of    Next    Meeting. 
Election    of    Officers. 
Unfinished    Business. 


SOCIAL    FEATURES 

WEDNESDAY,     JUNE     10th.    4    P.  M Tally-Ho     drive 

to     points     of      Interest      in      the     City,     by 
courtesy   of  Canadian   General    Electric  Co. 

S    P.  M.  —  Excursion     by    special    steamer 
and    Band    Concert    at    Toronto    Island. 

THURSDAY,  JUNE  11th.  4  P.M. -Visit  by  special 
cars  to  the  works  of  the  Canada  Foundry 
Co.,    by    courtesy    of    the    Company. 


TRANSPORTATION  AND  HOTELS. 
Persons  attending  this  Convention  should 
purchase  a  full  fare  one  way  ticket  to  Toronto, 
and  get  from  the  ticket  agent  from  whom 
they  buy  a  certificate  of  purchase.  This 
certificate  when  signed  by  the  Secretary  of 
the  Association  will  entitle  them  to  return  at 
one-third    fare    over    the    G.T.R.    or    C.P.R. 

For  persons  attending  the  Convention 
who  may  desire  before  returning  home  to 
visit  Niagara  Falls,  a  special  return  rate  of 
$1.25  has  been  granted  by  the  Niagara  Navi- 
gation Co.,  GOOD  FOR  SATURDAY  THE  13th 
INST.  ONLY.  Tickets  must  be  purchased  at 
the  head  office  of  the  Company,  54-  King 
Street  East,  Toronto.  Special  permission  to 
inspect  the  power  development  works  at 
Niagara    Falls,    Ont.,    has    been    arranged    for. 

The  management  of  the  King  Edward 
Hotel,  which  will  be  Convention  Headquarters, 
have  granted  a  special  rate  of  $1.50  per 
day  and  upwards,  European  Plan,  and  $3.00 
per    day    and    upwards,    American     Plan. 


9      P.   M.        Annual      Association 
King    Edward     Hotel. 


Dinner, 


Seven  years  ago  the  City  of  Toronto  was,  for  the 
second  time,  honored  by  a  convention  of  the  Canadian 
Electrical  Association.  On  June  lolh,  iith  and  12th 
next  that  honor  will  be  repeated.  In  the  intervening 
time  the  Association  has  grown  to  be  a  much  larger 
and  more  important  body.  That  the  electrical  frater- 
nity and  citizens  of  Toronto  will  fittingly  welcome  and 
entertain  the  visitors  on  the  occasion  of  this  convention 
may  bej  taken  for  granted,  for  Toronto,  besides  being 
the  Queen  City  of  the  West,  may  also  be  termed  the 
"Convention  City." 

If  to  the  interesting  programme  of  business  and 
social  features  which  have  been  provided,  are  added 
the  many  attractions  possessed  by  the  Provincial  Capital 
every  possible  inducement  to  a  large  attendance  would 
seem  to  have  been  secured.  In  anticipation  of  the 
largest  attendance  on  record,  the  local  committee, 
under  the  chairmanship  of  Mr.  A.  B.  Smith,  are  rapid- 
ly concluding  arrangements  which  will  ensure  to  all 
members  and  visitors  a  pleasurable  and  profitable 
gathering.      The  scope  of  the  papers  to  be  presented  is 
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such  as  should  interest  all  branches  of  the  electrical 
industry.  The  banquet  to  be  held  in  the  magnificent 
new  King  Edward  Hotel  will  be  a  brilliant  event,  and 
any  of  the  members  who  may  not  attend  will  miss  a 
golden  opportunity  of  broadening  their  knowledge  and 
business  and  social  connection. 

From  whatever  point  the  city  of  Toronto  is  viewed, 
it  presents  elements  of  attractiveness.  The  streets  are 
broad  and  splendidly  paved;  the  residences  and  public 
buildings  are  as  fine  as  can  be  found  in  any  city  of  its 
size  in  America;  there  are  several  spacious  and  pictur- 
esque parks;  and  what  is  of  great  importance,  an  elec- 
tric street  railway  system  second  to  none  in  America, 
of  which  particulars  are  given  elsewhere  in    this    issue. 

The  two  principal  public  buildings  are  the  Parlia- 
ment  Buildings  in  the  Qjeen's  Park,  and  the  City  Hall. 

The  semi-public  buildings  of  the  first  rank  include 
the  University  of  Toronto,  located  to  the  west  of  the 
Queen's  Park,  Osgoode  Hall  on  Queen  street  west, 
McMaster  Hall  on  Bloor  street,  Upper  Canada  College 
at  the  head  of  Avenue  Road,  the  Normal  School  on 
Church  street,  School  of  Practical  Science  on  College 
street,  in  addition  to  many  others  of  lesser  importance. 

The  new  King  Edward  Hotel,  which  will  be  the  Con- 
vention Headquarters,  has  just  been  opened.  Erected 
at  a  cost  exceeding  one  million  dollars,  it  is  beyond 
doubt  the  most  pal  itial  and  handsome  hostelry  in  Can- 
ada, and  excelled  by  few  in    the    United    States.     The 


Mk.    H.    F.    Kf.hsor, 
I'rtsidetU  Canadian   Klectrical  As-ociation. 

equipment  is  of  the  finest  and  includes  a  private  tele- 
phone system  and  an  electric  light  plant,  of  which  an 
illustration  is  shown  on  another  page. 

The  absence  of  water  power  in  the  immediate  vicini. 
ty  of  Toronto  is  responsible  for  the  employment  of 
electricity  to  a  lesser  extent  than  in  many  other  cities 
of  equal  commercial  importance.  This,  however, 
promises  to  be  remedied  in  the  near  future  by  the  in- 
troduction of  electric  power  from  Niagara,  when  there 
will  doubtless  be  a  rapid  growth  in  the  number  of  mo- 
tors used  by  manufacturing  concerns.  The  lighting 
business  in  Toronto,  on  the  other  hand,  is  very  large 
and  is  supplied  by  the  Toronto  Electric  Light  Company 
and  the  Incandescent  Light  Company  from  steam-driv- 
en plants.  There  are  also  a  number  of  isolated  electric 
plants  throughout  the  city,  some  of  which  are  describ- 
ed in  this  number. 


OFFICES  OF  THE  CANADIAN  GENERAL  ELECTRIC 
COMPANY. 

The  offices  of  lh<;  Canadian  General  Electric  Company  occupy 
the  entire  building,  Nos.  14  and  16  King-  street  east,  Toronto, 
and  are  conveniently  situated  in  the  centre  of  the  business  dis- 
trict of  the  city.  The  building  is  a  four-storey  one,  with  a  total 
floor  space  of  over  25,000  square  feet.  It  is  equipped  through- 
out with  modern  ficililies  and  a  completeness  of  detail  particu- 
larly suitable  for  enabling  the  company  to  meet  the  growing  de- 
mand and  better  serve  the  wants  of  their  customers  throughout 
the  Dominion. 

On  the  ground  floor  are  situated  the  general  manager's  office. 


Mr.  J.  W.  Campbell, 
Chairman  Dinner  Committee  C,  E.  A.  Convention. 

board  room,  offices  of  the    executive    officials,    and    the   general 
offices. 

On  the  first  floor  is  a  nicely  arranged  show  room  and  a  display 
of  samples  representing  a  wide  range  of  electric  light,  power  and 
railway  material,  and  general  supplies,  including  switchboards, 
station  and  portable  measuring  insfrumenls, motors, transformers, 
enclosed  arc  lamps,  fan  motors,  electric  cooking  and  heating 
appliances,  and  numerous  other  devices,  many  of  which  are 
shown  in  operation.  Those  who  are  directly  or  indirectly  con- 
nected with  the  electrical  industry  will  find  a  visit  to  this  show 
room  of  much  interest. 

The  warehouse  is  also  located  upon  the  first  floor  and  includes 
the  second  floor  and  basement,  witli  a  total  floor  area  of  about 
17,000  square  feet.  A  large  and  well  assorted  stock  of  staple 
supplies  and  material  is  carried.  Each  floor  of  this  department 
is  connected  by  a  private  warehouse  telephone  system. 

The  third  floor  is  occupied  by  the  agency  department,  and  the 
business  and  executive  offices  of  the  Canada  Foundry  Company, 
Limited,  which  is  controlled  by  ifie  Canadian  General  Electric 
Company.  The  fourth  floor  is  occupied  by  the  engineering  staff 
and  is  laid  out  in  general  oflices,  drafting,  designing  and  testing 
departments. 

All  of  the  different  departments  and  floors  are  rendered  easy 
of  access  by  means  of  eleclsic  passenger  elevators.  Among 
other  salient  feitures  of  the  establishment  may  be  mentioned  a 
local  telephone  system  with  a  central  oflice  in  the  building,  thus 
enabling  every  department  to  have  direct  communication  with 
each  other  as  well  as  to  outside  points.  A  long  distance  tele- 
phone and  two  telegraph  offices  (the  company  having  its  private 
wires  to  the  works  at  Peierboro  and  at  Davenport)  are  also  con- 
veniently located  in  the  general    offices. 

We  might  go  on  indefinitely  dealing  with  the  innumerable  de- 
tails which  go  to  make  up  the  many  valuable  appurtenances  and 
conveniences  of  these  offices.  Mention  might  be  made,  however, 
of  the  fact  that  most  ol  the  building  is  lighted  by  C.  G.  E.  5- 
ampere  direct  current  enclosed  arc  lamps.  This  system,  which 
is  generally  conceded  to  be  one  of  the  best  means  of  artificial 
lighting,  is  most  satisfactory. 

Land  has  been  purchased  for  new  offices  and  show  rooms  to 
be  constructed  at  the  corner  of  King  and  Simcoe  streets.  The 
plans  show  a  commodious  and  handsome  buildmg  in  keeping 
with  the  progressive  policy  of  the  company. 
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TORONTO  ELECTRIC  LIGHT  COMPANY. 

The  power  house  of  the  Toronto  Electric  Light 
Company,  at  foot  of  Scott  street,  is  second  to  none  in 
Canada.  Upon  the  destruction  by  fire  of  the  arc 
lighting  station  in  February,  1897,  steps  were  taken 
to  rebuild  this  portion,  as  well  as  to  improve  the 
entire  plant,  the  result  being  that  modern  fire-proof 
structures,  equipped  with  up-to-date   apparatus  for  arc 


water  front,  rendering  a  supply  of  coal  easily  obtain- 
able. 

The  foundations  for  machines  consist  of  solid  beds 
of  concrete  about  three  feet  in  thickness.  The  shafting 
throughout  the  works  is  all  extremely  heavy  and  runs 
in  self-oiling  bearings  of  the  latest  designs. 

Arc  light  station  No.  i  is  illustrated  by  photographs 
taken  of  each   end    from    the    centre    of    the    building. 


Toronto  Electric  Light  Company— General  View  of  Works. 

and  incandescent  lighting  and  for   power,    are   now   to  The  machines  include  eight  Brush  >rc  dynamos  of  125 

be  found.  lights  each,  and  eight  of  125  lights   each  and  six  of  35 

The  illustrations  which  we  present  are    from    photo-  lights  each  of  the    Toronto    Electric    Light  Company's 

graphs  taken  upon  the  completion  of  the  reconstruction  own  make. 

in  the  spring  of  1898,  since  which  time  large   additions  At  one  end  of  the  station  will  be  seen    the    arc  light 


have  been  made  both  to  buildings  and  plant.  The 
foundations  of  the  buildings  are  of  stone  and  concrete, 
and  the  superstructure  largely  of  steel.  There  is 
absolutely  no  wood  or  any  combustible  substance  used 
in  any  part  of  the  construction.  The  works  cover  an 
area  of  20,000   square    feel    and    are    located    on     the 


switchboard,  which  is  built  of  pressed  fprick  with  terra- 
cotta trimmings  and  is  surmounted  by  a  clock  driven 
by  electricity.  Each  arc  circuit  has  ampere  meters  on 
the  face  of  the  switchboard  large  enough  to  be  seen 
from  any  part  of  the  room,  and  behind  the  wall  there 
is  a  slate  shelf   for    standard    ammeters,  which  can  be 
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ToKONTo  Electric  Light  Company— Engine  End  of  No.   1   Arc  Lightinu"Station. 


Toronto  Electric  Light  Company— Switchboard  End  of  No.   i  Arc  Lighting  Station. 
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Toronto  Electric  Light  Company — 3,000  h.p.  Engines  in  No.  3  Station. 


Toronto  Electric  Light  Company— Hikkci   (.'i  rkknt  C.knkrator,  250  Volts,  500  K.  W  . 
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plugged  into  any  circuit  desired,  and  also  polarity  in- 
dicators to  ensure  the  currents  flowing  in  the  proper 
direction. 

In  addition  to  the  equipment  herewith  illustrated, 
there  was  installed  in  No.  1  station  two  C.  G.  E.  multi- 
polar power  generators  of  500  k.w.  each  and  two  of 
100  k.w.  each. 

Station  No.  2  contains  a  double-tandem  upright  Cor- 
liss engine  of  1,000  horse  power  capacity,  with  a  fly 
wheel  of  60  inches  base,  and  the  general  distributing 
switchboard  for  all  the  output  of  current  for  power  and 
incandescent  lighting  purposes.  There  are  now  being 
installed  a  Robb-Armstrong  engine  of  550  horse  power, 
to  be  direct  connected  to  a  500  k.w.  Canadian  General 
Electric  multipolar  power  machine. 

Station  No.  3,  as  illustrated,  is  equipped  with  two 
pairs  of  upright  Corliss  engines  of  1,000  h.p.  each,  and 
four  dynamos — two  of  500  k.w.  capacity,  250  volts,  for 
motive  power  purposes,  and  two  alternators  of  450  k.w. 
capacity  each,  all  of  the  C.G.E.  make.      The  last  illus- 
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tration  shows  a  direct  current  generator.  In  this  view 
may  be  seen  one  of  the  automatic  cut-off' air  pumps  and 
condensers  which  are  used  throughout  the  installation. 
Within  the  past  three  years,  ihe  equipment  of  this 
station  has  been  considerably  enlarged.  In  the  fall 
of  1901  there  was  installed  another  engine  of  1,500 
horse  power  capacity,  manufactured  by  the  Poison 
Company,  of  Toronto.  This  engine  was  put  in  opera- 
tion just  in  time  to  take  care  of  the  heavy  load  incident 
to  the  visit  of  the  Duke  of  York,  and  for  that  reason 
is  called  the  "Duke  of  York".  It  is  of  the  vertical 
type  and  weighs  about  200  tons,  the  fly  wheel  alone 
weighing  forty  tons.  The  cylinders  are  56  inches  in 
diameter.  The  bearings  throughout  are  water-jacket- 
ed, thus  insuring  coolness  in  operation.  The  engine 
is  connected  to  a  500  k.w.  C.G.E.  multipolar  genera- 
tor and  a  450  k.w.  C.G.E.  alternating  generator.  In 
addition  there  are  now  in  course  of  installation  in  No.  3 
station  two  Poison  engines  01530  horse  power  each,  to 
be  direct  connected  to  a  500  k.w.  multipolar  generator 
and  a  400  k.w.  alternator  of  the  same  make. 


The  additional  power  required  has  made  it  necessary 
to  extend  the  boiler  house.  This  is  now  being  done, 
the  intention  being  to  install  boilers  of  2,500  horse 
power  capacity  from  the  works  of  the  Canadian  Heine 
Boiler  Company,  Toronto.  A  new  smoke  stack  is  also 
under  construction.     The  company    manufacture    their 


Mr;  J.  J.  Wright, 
Manager  Toronto  Electric  I,ight  Company, 

own  arc  lamps,  switchboards  and  instruments,    having 
a  large  machine  shop  for  the  purpose. 

The  company  recently  erected  a  splendid  up-town 
office  building  at  12  and  14  Adelaide  street  east.  It  is 
a  four-siorey  brick  and  stone  structure,  with  a  frontage 
of  51  feet  and  a  depth  of  140  feet.  This  building  con- 
tains the  general  offices  of  the  company,  the  meter 
department,  and  show-rooms.  It  is  spacious  and  nice- 
ly fitted  up,  and  is  probably  the  finest  building  of  its 
kind  in  Canada.  The  office  of  the  general  manager 
located  to  the  left  of  the  entrance,  and  that  of  the  sec- 
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Mr.  VV.  a.  Martin, 
Secretary  Toronto  Electric  Light  Company. 

retary  to  the  right.  The  show  rooms  on  the  second 
floor  are  beautifully  furnished,  the  stock  carried  includ- 
ing a  range  of  electric  and  combination  gas  and  electric 
fixtures  of  handsome  design. 

The  general  manager  of  the  company  is  Mr.  J.  J. 
Wright,  and  the  secretary  Mr.  W.  A  Martin.  Both  the 
power  house  and  the  office  building  of  the  company  are 
of  a  very  interesting  character  and  would  well  repay  a 
visit  by  anyone  interested  in  such  matters.  The  officials 
always  extend  a  cordial  welcome  to  visitors. 
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THE  TORONTO  STREET  RAILWAY. 

In  few  cities  of  America  can  there  be  found  a  more 
complete  and  satisfactory  railway  system  than  that 
which  has  been  provided  for  the  citizens  of  Toronto. 
One  of  the  first  in  Canada  to  be  converted  into  an  elec- 
tric road,  it  has  been  steadily  improved  from  year  to 
year,  until  to-day  it  stands  almost  pre-eminent  among 
the  electric  roads  of  the  continent.  The  franchise  is 
held  by  the  Toronto  Railway  Company,  of  which  the 
officers  are  :  President,  William  Mackenzie  ;  vice-pres- 
ident, James  Ross  ;  general  manager,  E.  H.  Keating  ; 
superintendent,  James  Gunn;  comptroller,  J.  M.  Smith; 
assistant  superintendent,  Ewen  Mackenzie  ;  secretary- 
treasurer,  J.  C.  Grace. 

The  power  house  is  a  brick  and  stone  structure  loca- 
ted at  the  junction  of  Frederick  and  Front  streets. 
What  is  designated  as  power  house  No.  i,  which  con- 
tains   the    original    installation,  is  137x122  feet,  and  is 


with  nine  200  k.  w.  Edison  generators.  All  the  cabling 
and  wiring  is  taken  down  through  the  floor  and  carried 
separately  to  the  switch-board.  The  latter  has  an  or- 
namental front.  The  frame  is  of  wrought  iron  and 
the  facing  of  enamelled  slate  slabs  finished  in  polished 
cherry.  The  ampere  meters  are  of  the  Edison  type 
and  the  volt  meters  and  circuit-breakers  of  the  West- 
inghouse  type.  Each  feeder  has  an  ampere  circuit- 
breaker  and  a  two-way  switch  used  for  high  and  low 
pressure  in  cases  of  emergency.  Below  the  switch- 
board in  the  basement  is  a  tank  lightning  arrester. 
Each  of  the  eleven  feeders  at  the  point  ot  entrance  to 
the  building  is  also  protected  with  a  Wason  (our-fuse 
lightning  arrester. 

The  generators  are  placed  upon  very  heavy  cast-iron 
arches  supported  on  brick  walls  beneath  the  floor  of 
the  power  house  and  are  insulated  by  eight  inches  of 
wood  flooring. 


Toronto  Railway  Company — Engine  Room  of  No.  1  Power  House. 


divided  from  power  house   No.    2  by  an    18-inch   brijck 
wall  with  iron  doors. 

POWER    HOUSE    NO.     I. 

The  boiler  room  in  power  house  No.  i  has  a  trussed 
roof,  leaving  it  free  from  post  or  pillars  of  any  kind. 
The  roof  is  52  feet  from  the  floor.  The  steam  equip- 
ment consists  of  twelve  72-in.  x  18  ft.  boilers,  made 
by  the  Poison  Iron  Works,  of  Toronto,  and  containing 
seventy-two  4-in.  tubes  each.  Feed  water  is  taken  from 
the  hot  well  of  No.  2  engine  room,  at  the  conden- 
sers. 

The  engine  room  has  also  a  trussed  roof,  with  ceiling 
44  feet  high.  The  power  equipment  consists  of  four 
Armington  &  Sims  engines  of  500  h.  p.  each  and  one 
of  400  h.  p.  The  four  first  mentioned  were  especially 
manufactured  for  this  plant  and  have  each  two  driving 
wheels  25-in.  x  9  ft.  placed  between  the  high  and  the 
low  pressure  cylinders.  The  engines  are  so  piped  that 
they  can  be  run  non-condensing,  and  while  in  this  con- 
dition with  the  load  on  can  be  connected  with  the  con- 
densers without  stopping  or  throwing  off  any  load. 
The  condensers  take  water  through  a  30-in.  steel  pipe 
from  the  lake,  a  distance  of  620  feet. 

The  engines  are  connected,  by  means  of  leather  belts, 


POWER    HOUSE    NO.     2. 

In  size  and  construction  No.  2  power  house  is  a 
duplicate  of  No.  i.  It  contains  the  machinery  of  more 
recent  installation  which  became  necessary  on  account 
of  the  demand  for  increased  power.  The  boiler  room 
contains  six  Scotch  marine  boilers  nine  feet  nine  inches 
in  diameter  and  14  feet  in  length,  of  400  horse  power 
each,  equipped  with  Green  economizers,  two  Scotch 
marine  boilers  of  ten  feet  four  inches  diameter  and 
eighteen  inches  long,  of  500  horse'power  capacity  each, 
and  two  Babcock  &  Wilcox  boilers  of  350  h.  p.  each, 
all  equipped  with  Jones  underfeed  stokers.  The 
engine  equipment  consists  of  four  cross-compound 
Corliss  engines  of  1,200  indicated  horse-power  each. 
One  of  these  was  supplied  by  the  Laurie  Engine  Com- 
pany, of  Montreal, 'and  the  other  three  by  the  Bertram 
Engine  Works  Company,  of  Toronto.  They  drive  two 
generators  of  850  k.  w.  each,  and  two  of  800  k.  w. 
each,  three  of  which  were  supplied  by  the  Canadian 
General  Electric  Company,  of  Toronto,  and  one  by  the 
Siemens  &  Halske  Company,  of  Chicago.  The  switch- 
board is  equipped  with  four  2,500  ampere  automatic 
circuit-breakers  for^controlling  the  generators,  three 
5,000  ampere  meters  which  show  the    total    output    of 
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the  power  house,  connected  to  heavy  bus-bars,  and 
automatic  switches  for  each  cable  connection  on  to  the 
street,  also  one  10,000  ampere  C.  G.  E.  watt-meter. 

OTHER    BUILDINGS. 

Adjoining  the  power  house  is  the  motor  shop,  228X 
105  feet,  with  tracks  running  through  from  Sherbourne 
to  Frederick  streets.  The  tracks  are  fitted  with  the 
necessary  pits,  etc.,  for  their  entire  length.  The  arma- 
ture room,  26x228  feet,  is  located  on  the  second  floor, 
also  ihe  drafting  room  26x30  teet.  The  machine  shop 
50x60  feet,  and  blacksmith's  shop  40x50  feet,  adjoin 
the  motor  shop.  There  is  also  a  brass  foundry  and 
moulding  shop  in  conjunction  with  the  motor  shop 
buildings. 

The  buildings  are  heated  by  the  Sturtevant  fan 
system  of  forced  draft,  the  necessary  apparatus  for 
same  occupying  a  space  16x20  feet.  Car  barns 
across  the  street  are  also  heated  from  this  plant  by 
means  of  underground  pipes. 

The  company  has  eight  large  car  barns;  three  are 
situated  on  King  street  east,  one  being  of  brick,  two 
storeys,  224x194   feet,  and  the  other  two  of  galvanized 
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iron  and  wood,  their  dimensions  being  626x66  feet  and 
320x66  feet.  At  Yorkville  are  situated  two  barns,  one 
being  242x100  feet  and  of  brick,  and  the  other  200X 
98  feet  and  of  galvanized  iron  and  timber.  Another 
barn  is  located  at  the  corner  of  Dundas  street  and 
Howard  Park  avenue.  It  is  a  brick  structure,  398X 
100  feet.  The  seventh  is  locatsd  on  Roncesvallts 
avenue,  just  north  of  Queen  street,  and  is  of  brick,  263 
XI 39  feet.  A  building  east  of  the  power  house,  268X 
68  feet,  and  three  storeys  high,  is  used  jointly  for  stor- 
ing cars  and  as  a  general  store  room.  The  lower  flat 
of  the  car  building  shops,  a  three  storey  building  137X 
108  feet,  at  the  corner  of  Front  and  Frederick  streets, 
may  also  be  used  for  storing  cars,  the  two  upper 
storeys  being  for  car  building  purposes. 

Abo  t  one  year  ago  the  stores  department  was  moved 
into  a  new  building  specially  fitted  up  for  the  purpose. 
This  department  is  a  striking  example  of  convenience 
and  neatness  and  may  be  said  to  be  a  model  store- 
room for  street  railway  purposes. 

ROLLING    STOCK. 

The  rolling  stock  owned  by  the  company  comprises 
296  closed]motor  cars,  260  of  which  are  equipped  with 
two-motor  equipments  and  36  with  four-motor  equip- 
ments,  196  open   motor   cars,  with    98    closed    trailers 


and  120  open  trailers.  Some  of  these  cars  are  equipped 
with  the  Momentum  brake.  The  company  also  oper- 
ates the  Toronto  &  Mimico  Electric  Railway,  which 
has  three  double  truck  closed  cars  and  four  large  open 
cars  with  a  seating  capacity  each  for  108  persons.  The 
Scarboro  Electric  Railway  is  also  operated  by  the 
Toronto  Railway  Company.  Its  rolling  stock  consists 
of  four  closed   single    truck    cars    with    double    motor 


ToRONio  Railway  Co.mpany -New  Convertible  Car. 

equipment,  and  three  open,  smgle  truck  cars  with 
double  motor  equipment. 

The  company  have  in  operation  on  the  Belt  Line  a 
new  convertible  car.  It  is  designated  No.  912,  and 
can  be  converted  from  a  closed  to  an  open  car  and 
vice-versa  in  less  than  one  hour. 

The  first  illustration  snows  the  side  of  the  car  on 
which  the  panels  are  taken  out  in  order  to  convert  it 
into  an  open  car.  It  should  be  stated  that  all  the  cars 
ot  the  Toronto  Railway  Company  run  in  one  direction, 
not  being  double  enders.  The  interior  view  shows  the 
cushions  removed  trom  one  of  the  longitudinal  seats, 
which  are  in  sections  so  that  the  same  seats  can  be 
used  when  converted  to  an  open  car.  The  manage- 
ment point  with  pride  to    this    car,    which,   ihey  claim, 


Toronto  Rah.uav  Comtanv — Interior  New  Convertible 
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possesses  many  points  of  superiority  over  the  convert- 
ible cars  in  use  in  American  cities.  The  company  in- 
tend constructing  a  number  of  cars  of  this  description 
at  once. 

The  company  have  in  operation  within  the  citj'  limits 
a  total  of  100  miles  of  track,  while  the  Mimico  road  is 
six  miles  in  length  and  the  Scarboro  road  five  miles. 
Of  the  city  trackage  80  miles  are  laid  on  concrete  and 
ties,  15  miles  on  concrete  and  tie  bars  without  ties,  and 
the  balance  on  gravel  with  ties,  but  without  concrete. 
Standard  73-pound  rails  are  used  throughout. 
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During  the  past  year  the  company  cast-welded  the 
rails  on  Church  street,  from  King  to  Bloor  streets,  mak- 
ing in  all  a  distance  of  over  two  miles.  They  are  at 
present  laying  new  tracks  on  Front  street,  from  Simcoe 
to  Bathurst  and  to  King  street,  making  a  distance  of 
i^  miles  of  single  track,  the  New  York  standard  go- 
pound  girder  rail  laid  on  concrete,  with  tie  bars,   being 


Mk.  W.m.     MacUenzie, 
President  Toronto  Railway  Company. 

used.  This  track  will  have  cast  joints  instead  of  fish 
plates  and  bonds.  Preparations  are  also  being  made 
to  renew  the  present  tracks  on  Yonge  street,  from  Front 
to  Queen  streets,  using  the  90-pound  New  York  stand- 
ard rail  above  referred  to.  The  company  are  also  en- 
gaged in  putting  on  5,000  cast-welded  joints  on  the 
tracks  on  different  streets,  to  overcome  the  loss  of  cur- 


Mr.   E.  H.  Keating, 
Manager  Toronto  Street  Railway. 

rent  through  insufficient  bonding  of  joints.  This  sys- 
tem of  welding  joints  has  been  found  most  economical. 
The  records  of  the  company  show  that  on  cast  welded 
joints,  properly  installed,  the  resistance  across  17  inches 
of  the  joint  is  only  equal  to  the  resistance  of  14  inches 
of  solid  rail. 

The  overhead  construction  is  now  of  the  best  pos- 
sible character.  Within  the  last  six  months  the  over- 
head system  has  been  largely  remodelled  and  especially 


at  intersections,  where  there  have  been  installed  switch 
pans  and  diamond  crosses  and  frogs.  There  has  also 
been  adopted  a  new  style  of  feed-in  ears  from  the  cables 
to  the  trolley  wire,  while  equalizing  spans  between  the 
trolley  wires  have  been  put  on  at  stated  distances 
throughout  the  entire  system.  This  has  much  im- 
proved the  overiiead  work. 

In  the  centre  of  the  city  wooden  poles  are  rapidly 
being  replaced  by  standard  iron  poles,  which  improve 
the  appearance  of  the  street  construction  very  much. 

A  staff  of  five  men  is  employed  on  emergency  calls, 
and  when  it  is  stated  that  for  the  past  four  months 
these  calls  have  not  averaged  one  a  day,  the  efficiency 
of  the  street  plant  will  be  understood.  There  is  also  a 
regular  repair  staff  of  three  men  on  a  tower  wagon 
constantly  keeping^the  overhead  work  in  repair,  whilst 
the  new  work  is  attended  to  by  four  men  and  a  tower 
wagon,  all  under  the  supervision  of  one  foreman. 

The  employees  of  the  company  number  about  1,300. 


Mr.  Jas.  W.  Gunn, 
Superintendent  Toronto  Street  Railway. 

During  the  year  1902  over  44,000,000  passengers  were 
carried  and  16,000,000  transfers  given. 

The    head    office    of   the  company  is  situated  at  the 
corner  of  Church  and  King  streets. 


COST  OF  SUPERHEATED  STEAM. 
The  cost  of  a  superheated  steam  plant  was  referred  to  as  fol- 
lows by  Mr.  R.  Lenke  in  a  paper  on  superheated  steam  read 
before  the  International  Eng^ineeringf  Congress  at  Glasgow. 
Steam  engines  whh  superheated  steam,  he  said,  use  on  an  aver- 
age 30  10  40  per  cent,  less  steam  than  engines  of  the  same  type 
using  saluraled  steam.  Consequently,  boilers  could  be  made  30 
per  cent,  smaller,  and  the  difference  in  price  would  nearly  cover 
the  cost  of  the  superheater.  For  the  same  steam  consumption 
the  superheated  steam  engine  was  the  cheaper,  as  it  could  be 
worked  with  a  lower  boiler  pressure  j  instead  of  a  compound  en- 
gine with  saturated  steam,  a  single  cylinder  engine  wilh  super- 
heated steam  could  be  used.  He  called  attention  to  the  fact  that 
superheated  steam  can  travel  at  30  to  40  per  cent,  higher  speed 
through  steam  ports  than  saturated  steam,  which  consequently 
means  smaller  steam  pipes  throughout. 


Thornbury,  Ont.,  has  carried  a  by-law  granting  a  loan  to- 
wards the  establishment  of  a  gasoline  engine  and  foundry 
works. 

The  city  council  of  Montreal  have  appointed  a  committee  10 
report  upon  a  proposition  to  place  all  telegraph,  telephone  and 
electiic  light  wires  underground  in  one  common  conduit. 
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THE  METROPOLITAN  ELECTRIC  RAILWAY. 

The  power  plant  of  the  Metropolitan  Railway  Com- 
pany furnishes  the  only  example  of  double  current 
generators  and  rotary  converters  to  be  found  in 
Toronto  or  vicinity.  The  road  extends  from  the  C.  P. 
R.  tracks  at  North  Toronto  to  Newmarket,  a  distance 
of  30  miles,  passing  through  a  number  of  small 
villages.  The  power  house  is  located  at  Bond  Lake, 
about  20  miles  from  the  southern  terminus  of  the  road. 
It  is  located  in  a  valley,  the  top  of  the  building  being 
but  a  few  feet  above  the  level  of  the  land,  thus  pro- 
viding an  easy  means  of  obtaining  a  supply  of  water 
for  condensing  purposes  without  the  necessity  of 
pumping. 

The  power  house  is   a   white    brick    structure,    with 


.Mr.  J.  W.  Moves, 
Manager  Metropolitan  Railway. 

Stone  foundation  and  iron  and  slate  roof.  The  boiler 
room  is  situated  directly  to  the  south  of  the  engine 
room  and  is  separated  therefrom  by  a  brick  wall. 

The  boiler  plant  consists  of  four  steel  return 
tubulars  of  the  Goldie  &  McCulloch  Company's  make, 
their  combined  capacity  being  700  horse  power.  Water 
is  fed  to  the  boilers  by  two  duplex  boiler  feed  pumps 
manufactured  by  the  Northey  Company. 

The  engine  equipment  consists  of  two  cross-com- 
pound Wheelock  condensing  engines,  furnished  by  the 
Goldie  &  McCulloch  Company.  They  have  a  capacity 
of  350  h.  p.  each  operating  at  86  revolutions  per 
minute.  Each  engine  drives  a  275  k.  w.  A.  C.  D.  C. 
60-cycle,  three-phase  multipolar  generator  connected 
by  means  of  a  42-inch  belt.  The  generators  operating 
at  600  r.  p.  m.  give  550  volts  direct  current  on  one 
side  and  350  volts    alternating   current    on    the    other. 


The  direct  current  is  turned  on  to  the  entire  length  of 
raad,  and  duringthe  times  of  trouble  through  falling 
trees,  twigs,  etc.,  the  entire  line  is  operated  by  direct 
current  from  the  Bond  Lake  power  house.  The  alter- 
nating   current    is    delivered  to  500  k.    w.  static  trans- 


Metropolitan  Railway — Engine  Room. 

formers  situated  in  the  power  house  and  wound 
for  400  volts  primary.  It  is  then  stepped-up  to  a 
pressure  of  16,500  volts  and  conveyed  by  the  three- 
wire  system  a  distance  of  16  miles,  to  a  sub- 
station at  \'ork    Mills,    where    it    is    passed    through 


Metropolitan  Railway — Generators  and  Switchboard. 

step-down  transformers  and  rotary  converters  and 
reduced  to  550  volts  direct  current,  at  which  it  is  de- 
livered to  the  entire  line. 

The  rotary  converters  in  the  sub-station  are  operat- 
ed at  710  r.  p.m.  and  each  is  excited  on  one  side  by 
an  induction  motor  of  25  horse  power,  a  synchronizing 
motor  for  operating  the  plant  being  on  the  south  side. 
The  generators,  rotary  converters,  transformers,  and 
switch-board  equipment  were  furnished 
by  the  Westinghouse  Company. 

The  poles  for  the  transmission  line  are 
of  cedar  and  set  100  feet  apart.  No.  4 
covered  copper  wire  is  used.  The  trolley 
wire  is  No.  2-0  and  the  feed  wire  No. 
4-0  bare  copper,  with  a  feeder  into  the 
trolley  wire  every  tenth  pole. 

The  company  is  well  provided  wiih 
rolling  stock,  the  Canadian  General  Elec- 
tric Company  and  the  Westinghouse 
Company  having  furnished  the  motor 
equipment.  For  hauling  freight  a  Bald- 
win-Westinghouse  electric  locomotive  of 
200  h.  p.  is  used. 

Mr.  j.  W.  Moyes  is  general  manager 
and  superintendent  of  the  road. 


Metropolitan  Railway — Power  House  at  Bond  Lakb. 


The  corporation  of  Coaticook,  Que.,   has  pur- 
chased the    electric  light   plant  for  $36,000,   and 
v%iassume  control  in  October. 
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Cars  in  Snowdrift. 


Snowdrift  in  the  Ridges. 


\IE\V    AT    THORNHrLL. 


i^iNi:  OF   I  III:  c  .\K>,  47   Feet  Long. 


Interior  of  One  of  the  Cars. 
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The  fan  motor  is  a  small  piece  of 
Fan  Motors.  machinery  when    it    is    manutac- 

tured  and  in  stock  ready  for  the 
market,  but  an  immense  amount  of  ingenuity  is  spent 
every  year  in  getting  out  types  which  can  fairly  claim 
to  be  improvements  over  those  of  the  previous  season. 
The  adjustable  swivelling  and  trunnion  frames,  capable 
of  directing  the  breeze  to  any  desired  point,  were  the 
first  improvements.  The  present  practice  is  tending 
almost  the  other  way,  in  that  efforts  are  being  made  to 
give  a  distributed  flow  of  air.  This  is  accomplished  in 
one  type  by  spreading  the  breeze,  which  travels  in  a 
horizontal  instead  of  a  vertical  plane,  over  a  cone  with 
a  vertical  axis.  In  another  design  a  set  of  oscillating 
blades  divert  the  air  from  side  to  side  ;  the  same  result 
is  accomplished  by  another  maker  by  swinging  the  fan 
itself  over  part  of  a  circle.  Still  another  method  is  to 
let  the  complete  fan  swing  all  the  way  round,  which  is 
accomplished  by  mounting  it  on  a  swivel  with  the  nec- 
essary current  collector  rings.  Every  year  sees  this 
little  instrument  regarded  more  and  more  as  a  necessity 
rather  than  a  luxury.  Would  not  a  vigorous  canvass 
among  your  customers  result  in  the  addition  of  many 
of  them  to  your  load  ? 


Baden,  Ont. 
Toronto,  Ont. 
Toronto,  Ont. 
Hamilton,  Ont. 
Sarnia,  Ont. 
Waterloo,  Ont 


All  wires  carrying  alternating 
Transpositions.  currents  exert  effects  upon  neigh- 
boring conductors  which  tend  to 
disturb  the  normal  voltage  carried  by  the  latter,  the 
amount  of  this  distortion,  under  ordinary  practice  as  to 
distances  apart,  amperage,  voltage,  etc.,  often  being 
such  as  to  seriously  mar  the  proper  operation  of  the  sys- 
tem unless  some  means  of  neutralizing  these  effects  be 
introduced.  This  disturbing  action  may  take  place 
between  the  various  wires  of  the  same  circuit,  or  be- 
tween different  circuits,  and  is  caused  by  two  distinct 
phenomena,  namely,  electrostatic  and  electromagnetic 
induction.  There  is  as  yet  no  commercial  remedy  for 
the  former,  but  the  latter  under  its  more  familiar  title 
of  mutual  induction  can  be  neutralized  by  the  introduc- 
tion into  the  line  of  transpositions,  which  consist  of  a 
change  in  the  relative  locations  of  the  various  wires  on 
a  pole.  The  question  as  to  the  proper  number  of  trans- 
positions necessary,  and  the  best  location  for  them,  is 
a  matter  for  considerable  investigation  before  the  lino 
is  erected.  Transmissions  of  moderate  length  and  cap- 
acity, either  three  phase  three  wire  or  two  phase  four 
wire,  if  sjmmetrically  erected  in  the  shape  of  an  equil- 
ateral triangle  for  the  former,  and  the  diagonals  of  a 
square  for  the  latter,  require  no  transposition  to  avoid 
mutual  effects  in  the  lines  themselves.  Regarding  in- 
terference to  or  from  neighboring  lines,  a  three  phase 
system  would  have  to  be  barrelled  twice  in  order  to 
divide  it  into  three  equal  parts,  which  would  neutralize 
each  other.  Similarly  a  two  phase  system  has  to  be 
rotated  at  three  points,  the  four  resulting  sections 
neutralizing  each  other.  The  amount  of  disturbance 
permissable  depends,  of  course,  on  the  regulation  de- 
sired; obviously  more  distortion  is  allowable  on  lines 
supplying  principally  motors  than  on  those  carrying  a 
lighting  load;  thus,  on  power  lines  of  moderate  size, 
where  different  circuits  do  not  parallel  each  other  for 
more  than  say,  two  or  three  miles,  transpositions  can 
often  be  omitted  with  advantage.  Induction  in  tele- 
phone and  telegraph  lines  is  usually  taken  care  of  by 
transpositions  in  the  lines  supplying  these  instruments. 
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The  former  device  is  the  much  more  sensitive  to  out- 
side influences,  and  requires  as  a  rule  frequent  transpo- 
sitions, though  when  telegraph  instruments  are  opera- 
ted on  a  grounded  circuit,  there  is  usually  a  great  deal 
of  interference,  which  is  more  likely  due  to  leakage 
than  induction,  and  which,  therefore,  cannot  be  entirely 
cured  by  transposing.  On  the  whole,  it  would  seem  to 
be  advisable  to  reduce  the  number  of  transpositions  to 
the  lowest  possible  practical  limit,  wherever  possible 
omitting  them  entirely.  They  area  weak  point  in  line 
construction,  always  liable  to  trouble,  and  if  it  is  sub- 
sequently found,  due  to  changes  in  the  load  or  distribu- 
tion, that  more  are  desirable,  they  can  then  be  put  in 
without  difficulty. 


The    question    of   a    choice    be- 
Transformer  Types     tween   air    blast   and    oil    cooled 
transformers  has  always    been    a 
difficult    one,     the    advocates    of    both   typas    having 
many  arguments  in  favor  of   one    style    or    the    other. 
The  use  of  an  artificial  draught  of  cooling    air,    which 
can  positively  be  forced  through  every  part  of   the    ap- 
paratus, say  the  air  blast  men,  ensures  that  the  interior 
of  the  transformer  shall  be  but    little   hotter    than    the 
outside.     To  this  is  made  the  reply    that    moving    ma- 
chinery, which  requires  constant  attention,    and    which 
may  fail  at  some  critical  moment,  is  ne;essary    for    the 
production  of  this  air  blast,  whereas  the  oil  cooled  type 
is  absolutely  self  contained  and  possessing   no    moving 
parts    or    accessories,    req\iires    but    the    minimum    of 
attention.      On  the  other    hand,    the    presence    of   this 
cooling  oil  involves  the  addition  of  a  serious    fire    risk, 
which  is  but  imperfectly    compensated    for    by   the    oil 
tight    brick    guard    walls    which    are    frequently    built 
round  the  apparatus.      Besides  this  the  type  is    heavier 
and  therefore  costs  more  than  the   air    blast,    both    or- 
iginally and  also  for  freight    and    handling.     To    com- 
pensate for  this,  the  oil    cooled    apparatus    can    be    in- 
stalled in  situations  where,  owing  to    an    exceptionally 
dusty  or  damp  atmosphere,  the  use  of  air   blast    equip- 
ments might  be  inadvisable.       Further,    it    is    claimed 
that  the  former  is  less  liable  to  damage  from  lightning, 
as  the  oil  would  flow  into  any    puncture    which    iright 
take  place  and  heal  it  immediately.     Again,  there  being 
no  opportunity  for  foreign  matter  to  get  into    the  case, 
there  can  he  no  stoppage  of  the  oil    channels,    whereas 
in  the  air  blast  type  dust  and  dirt,    if    not    periodically 
blown  out,  soon  accumulate  to  an   extent    sufficient    to 
materially  reduce  the  cooling  effect  of  the  air.      It    will 
thus  be  seen  that  there  are  a  great  many  points    to    be 
looked  after  when  deciding  on  an  equipment,  and   that 
a  decision  can  be  reached  only  after  due    consideration 
has  been  given  to  the  advantages  and  demerits  of  each 
type. 


apparatus  much    more    complicated    than    the    former. 
The  first  attempts  to  compound    alternators    were    the 
commutating   machines    of     the     Westinghouse     and 
General  Electric  Companies,  which  depended    for  their 
regulation  on  nothing  but  variations  in   the   amperage, 
being  independent  of  the  speed  and  the   power    factor. 
Later  there  came  the  compensated  type  of  the    General 
Electric  Company,  which  was  a  step  in  advance  in  that 
both  power  factor  and  amperage   were   taken   care   of, 
but  there  existed  no  means  of  correction    for    changes 
in  speed.     This  company  has  now  brought  out  a   new 
instrument,  the  Tirrill  regulator,  which    takes   account 
of  variations  in  all  three  factors  and  which   would  thus 
seem  to  be  a  marked  step  towards  the   solution    of  the 
problem.     The    principle    used   in    accomplishing  this 
result  is  that  of  using  the  voltage  to   be  controlled    as 
the  main  actuating  force  of  the  apparatus,  which  would 
seem  to  be  the  logical  method  of  attacking  the  question. 
In  outline  the  apparatus  consists    of   a    vibrating    con- 
tact which  when  closed  short  circuits  the  exciter    field 
rheostat;  conversely    when    this    contact    is    open    the 
rheostat  is  put  back  into  the  circuit.    The  rate  of  open- 
ing and  closing  this  contact,  and  therefore  the  average 
effect  of  the  exciter  field  rheostat,    is    controlled    by    a 
coil  energized  from  the  voltage   which    is    to    be    regu- 
lated.     If  the  voltage  falls,  from  any  reason  whatever, 
the  vibrating  contact,  through  a  suitable   arrangement 
of  mechanism,   shortcircuits    the    field    rheostat    for    a 
greater  length  of  time,  and  thus  raises    the    voltage  of 
that  machine,  which  in  turn  tends  to  restore   the   alter- 
nating potential  to  its    normal    point.      In    addition    to 
the  potential  winding  on  the  actuating  coil   controlling 
the  moving  contacts    there    is  provided  a    current  coil 
which,  in  series  with  the  load,  can   be    used  to  give  in- 
creasing potential  as  the  amperage  rises,  the  degree  ol 
compounding  being  varied  by    inserting    more    or    less 
turns  of  this  winding  as  desired.      It   will  also   be  seen 
that  the  potential  winding  of  this  coil  can  be  energized 
either  from  the  bus-bars   of    the    station    or    from    any 
desired  distributing  point  by  means    of   pressure    wires 
run  back  to  the  power  house.      The  apparatus    is    self- 
contained  and  built  for   switchboard   mounting,  and  as 
it  entails  no  change  in  the    machines    to   be    governed, 
can  be  applied  to  existing  installations   with   no  outlay 
other  than  that  for  the  regulator  itself  and    the    neces- 
sary winding.   This,  combined  with  its  simplicity, would 
make  it  appear  that  the  device  is  going   to  find  a  large 
field  of  usefulness,  as  the    growing    use    of  polyphase 
plants  furnishing  both  light  and  power  from   the    same 
bus    bars    is    continually    calling    for    better  voltage 
regulation,  and  this  in  the  face    of   large    and    sudden 
variations  in  both  load  and  speed. 


The  compounding  of  alternators 
Corripoundirig  Alter-    ^^  automatically  maintain    a    de- 

nators.  •' 

sired  potential  at  any  designated 

point,  irrespective  of  changes  in  load  and  speed,  is  a 
most  difficult  problem  which  has  for  years  engaged  the 
attention  of  designing  engineers.  In  direct  current 
work  the  only  factors  to  be  taken  care  of  are  the 
amperage  which  is  being  delivered  and  the  speed  of 
the  machine,  but  in  alternating  circuits  a  third  quantity 
is  encountered,  namely,  the  power  factor  of  the  load, 
which  tends  to  render  the  regulation    of   this    class    of 


Mr.  J.  T.  Fanning,  hydraulic  engineer,  of  Minneapolis,  recent- 
ly made  an  inspection  of  ttie  water  power  of  the  Kaliabeka  Falls 
near  Fort  William,  On(.  He  will  make  a  report  to  the  capital- 
ists who  are  financing  (he  development  for  the  Anglo-American 
Power  Company. 

"Burn  your  name  into  the  public  mind"  is  the  axiom  of  the 
Edison  Electric  Illuminating  Company  of  Brooklyn,  and  by  way 
of  aiding  merchants  to  folio  at  it  the  company  furnishes  hand- 
some illuminated  electric  business  signs  free  of  cost  to  those  who 
will  pay  for  current.  A  fine  booklet  shows  various  styles  of 
signs,  with  estimates  of  cost  per  month,  and  also  demonstrates 
the  beauty  and  advertising  value  of  electric  signs  by  means  of 
views  taken  in  Brooklyn  streets.  "Solid  Comfoil  or  the  Match- 
less Man"  is  an  illustrated  booklet  enforcing  the  conveniences  of 
an  electrically  illuminated  home,  while  several  small  folders 
treat  of  other  electrical  conveniences. 
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ELECTRICAL   EQUIPMENT    OF  THE    EATON      G.  E.  generator  is  coupled  to  a  loxio  Robb-Armstrong 
DEPARTMENTAL  STORE.  engine  of  40  h.  p.      In  addition  there  is  now  in   course 

What  is  beyond  doubt  the  largest  private  electric  of  installation  a  225  k.  w.  Westinghouse  generator  to 
plant  in  Canada  is  that  to  be  found  in  the  departmental  be  direct-connected  to  a  Robb-Armstrong  engine, 
store  of  the  T.  Eaton  Company,  Toronto.  Owing  to  21x24,  of  400  h.  p.  This  engine  will  be  fitted  with  the 
the  rapid  growth  of  the  store,  it  became  necessary  to  new  Corliss  valve  gear,  consisting  of  an  eccentric, 
extend  the  plant  from  time  to  time,  until  to-day  its  a  steel  rocker  and  straight  connection  to  valve.  By 
capacity  is  upwards  of  2,000  horse 
power.  The  floor  space  of  the 
store  is  equivalent  to  about  15 
acres  and  employment  is  given 
to  4,800  hands.  The  power  plant, 
as  well  as  all  the  engineering  de- 
tails of  the  building,  is  in  charge 
of  Mr.  George  Thomson,  the  chief 
engineer,  who  has  been  asso- 
ciated with  the  company  for 
thir:een  years. 

The  boiler  room  is  40x68  feet 
in  size,  with  a  coal  bunker  ad- 
joining of  a  capacity  of  300  tons. 
The  boilers  are  all  of  the  Heine 
type  and  include  five  of  150  h  p., 
two  of  410  h. p.,  and  one  of  410 
h.p.  about  to  be  installed.  The 
boilers  have  automatic  feeds  and 
are  equipped  with  Jones  stokers. 
The  forced  draft  apparatus  con- 
sists of  a  pair  of  Robb-Armstrong 
engines    and     McEachren    fans. 

The  amount  of  air  is  controlled  by  steam  pressure  by 
means  of  a  Foster  regulator.  There  are  three  feed 
pumps,  of  Northey  make. 

The  generating  room  is  80x60  feet  in  size,  with  con- 
crete floor  and  a  height  of  27  feet  to  the  ceiling.  Two 
225  k.  w.  C.  G.  E.   generators    are    coupled    direct    to      is  of  marble,    7x18    feet.     There    are    eight    generator 


The  T.   Eaton  Company — Pair  of  Robi!-Armstrong  Engines. 


means  of  a  special  form  of  rocker  arm  the  valve  is 
moved  more  quickly  at  one  end  of  its  stroke  than  the 
other,  the  effect  of  which,  it  is  said,  is  to  give  even 
and  regular  indicator  cards. 

The  generator  switchboard,  show  in  the  illustraiion, 


The  T.  Eaton  Company — Generators  and  Engines. 


'wo    350     h.    p.     Robb-Armstrong    tandem    compound  panels  and    one    distributing    panel.      Each    generator 

engines  15x26x24  ;  fout  130  k.  w.  C.  G.  E.  generators  panel    contains    three    single-pole    double-throw    knife 

are  coupled  to  four  175  h.  p.    "Ideal"  engines,   manu-  switches,    rheostat,    Weston    ammeter    and    voltmeter 

factured  by  the  Goldie  &  McCulloch  Company  ;  one  50  switch.     The    distributing    panel    controls    the    power 

k.  w.    C.  G.  E.    generator    is    coupled   to    a    75    h.  p.  and  incandescent  and  arc  light  circuits  for   the   factory 

12x12  Robb-Armstrong  engine,   and   one    25    k.  w.  C.  building  and    the    stable.      The    current    for    the    main 
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store  is  conveyed  by  means  of  cables  to  a  distributing 
switchboard  located  in  a  sub-basement  beneath  the 
store.  The  wiring  is  of  the  three-wire  220  volt 
system. 

For  lighting  the  main  floors  of  the  store  arc  lamps 
are  used,  of  which  there  are  upwards  of  five  hundred. 
The  basement  of  the  store,  the  factory  building  and  the 
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The  T.   Katon  Company — Switchboard. 

stable  are  lighted  by  incandescent^lamps,    the    number 
now  in  use  being  4,000. 

In  the  factory  building  1,400  persons  are  employed. 
All  the  machinery  is  motor  driven,  there  being  forty- 
two  motors  of  a  combined  capacity  of  200  horse  power. 
These  are  employed  largely  for  operating  1,200  sewing 
machines  for  making  underwear,  skirts,  cloaks,  cos- 
tumes, gents'  clothing,  furs,  neckwear,  etc.,  the  goods 
being  sold  entirely  over  the  counters  of  the  store. 

Motors  are  also  employed  for  driving  the  blowers  for 
operating  the  cash  system,  there  being  tour  of  50  h.  p. 
each  used  for  this  purpose.  Four  6  h.  p.  motors  oper- 
ate small  venlilating  fans,  while  the  vestibules  are 
heated  by  air  blown  through  steam  coils  by  means  of 
motors. 

The  load  on  the  plant  is  at  times  quite  heavy,  as  is 
shown  by  the  figures  for  the  month  of  December.  The 
maximum  load  in  that  month  was  6,050  amperes,  the 
minimum  load  2,500  amperes,  and  the  average  load 
4,190  amperes  for  a  ten-hour  run. 

The  cold  storage  plant,  installed  by  the  Linde  British 
Refrigerating  Company,  and  adjoin- 
ing the  engine  room,  consists  of  two 
lO-ton  compressors,  coupled  to  a 
12x28  VVheelock  engine.  The  com- 
bined ammonia  and  brine  system  is 
used  and  is  believed  to  give  the 
most  satisfactory  results.  The  cold 
storage  room  is  100x30  feet,  divided 
into  six  compartments,  and  is  used 
for  storing  meats,  poultry,  and  fresh 
and  preserved  fruit,  principally  for 
lunch  room  purposes.  Three  refrig- 
erators in  the  meat  and  grocery  sec- 
tion of  the  store,  as  well  as  the  soda 
water  fountain  and  cut  flowers,  are 
kept  at  a  proper  temperature  by 
means  of  the  refrigerating  plant. 

The  elevators  are  twenty-two  in  number,  of  Fenson 
make,  and  hydraulically  operated.  Fifteen  of  them 
are  located  in  the  store,  five  in  the  factory  and  two  in 
the  stable.  The  pumping  plant  for  the  elevators  com- 
prises two  compound  duplex  Northey  pumps,  16X24X 
16  X  24,  and  one  compound  duplex  Northey  pump 
14  X  20  X  14  X  18. 


The  building  is  heated  by  the  two-pipe  system  by 
means  of  exhaust  steam  exclusively. 

The  cash  system  ot  this  store  is  claimed  to  be  unsur- 
passed in  America.  It  is  the  pneumatic  tube  process, 
handled  by  four  No.  7  positive  pressure  blowers.  Each 
blower  takes  56  cubic  feet  of  air  per  revolution  and 
operates  at  120  revolutions  per  minute,  making  a  total 
of  26,880  feet  of  air  handled  per  minute.  This  air  is 
discharged  outside,  and,  being  replaced  by  fresh  air, 
provides  considerable  ventilation  tor  the  building. 
There  are  203  cash  stations  located  in  all  sections  of 
the  store.  The  average  length  of  each  line  is  150  feet, 
showing  that  a  total  of  30,450  feet  ot  brass  tubing  is 
required  for  the  cash  system. 

An  interesting  convej'or  system  is  employed  for  car- 
rying parcels  from  one  section  of  the  store  to  another. 
The  largest  of  these  conveyors  is  640  feet  long  and  is 
used  at  the  present  time  for  mail  orders,  the  rubber 
belt  employed  being  30  inches  wide.  There  are  three 
other  convej'ors  for  cit)'  parcels. 

Much  attention  has  been  given  by  the  management 
of  the  store  to  a  fire  protection  system.  There  is  a  fire 
alarm  system  with  four  stations  on  each  floor.  Each 
building  contains  an  automatic  sprinkler  equipment, 
while  on  each  floor  there  are  located  fire  extinguishers 
and  about  400  feet  of  hose.  There  is  a  well  equipped 
fire  brigade  of  twenty  persons  constantly  ready  for  duty. 


ELECTRIC  TRAVELLING  CRANE. 

The  electric  travelling  gantry  crane  illustrated  here- 
with is  in  use  by  the  Poison  Iron  Works  Company, 
Limited,  Toronto,  at  their  ship  yards.  The  rails  are  70 
feet  apart  and  extend  for  about  500  feet,  so  that  the 
steel  work  for  two  or  three  boats  under  construction  at 
the  same  time  may  be  readily  delivered  at  the  proper 
place.  The  boom  is  1  20  feet  long  and  is  about  60  feet 
from  the  ground.  The  electric  equipment  was  manu- 
factured and  installed  by  The  United  Electric  Company, 
Limited,  of  Toronto,  and  consists  of  two  25  h.  p.  and 
one  5  h.  p.  multipolar,  "Superior"  type  motors  in 
weatherproof  casings,  together  with  the  usual  revers- 
ible controllers,  trolley  fittings,  etc.  The  illustration 
shows  two  light  ships  under  construction  for  the  Dom- 
inion Government  for  use  in  maritime  waters.  The 
contract  for  the  generators,  engines,  and  flashing  de- 
vices (two  complete  outfits  for  each  vessel)  has  also 
been  awarded  to  The  Lhiited  Electric  Company,  and 
the  same  company  has  just  installed  a  motor  for  the  re- 
versible hoist  for  operating  the  sheer  legs  which  are 
used  at  the  Poison  Iron    Works  for  placing    machinery 


Electric  Travelling  Crane  at  the  Polson  Ship  Yards,  Toronto. 


in  vessels  and  even  lifting  bodily  from  the  water  vessels 
of  considerable  size.  The  Poison  Iron  Works  have 
greatly  increased  their  facilities  and  are  becoming  one 
of  the  largest  iron  works  in  Ontario.  They  have  lately 
installed  some  very  heavy  machine  tools  direct  driven 
by  U.  E.  Co.  motors;  some  of  these  tools  being  im- 
ported from  Scotland,  and  others  made  by  John  Bert- 
ram &  Sons,  Dundas,  Ont. 
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THE  KING  EDWARD  HOTEL  PLANT.  The  switchboard  in  connection  with    the    generating 

The  new  King  Edward  Hotel  is    a    handsome    build-  plant  is  25  feet  long  and  nine  feet    in    depth.      It    is    of 

ing,  elaborate  in  its  appointments,  and  containing  many  marble,  with  marble  pillars  at  each  end  and  brass  grille 

features  which  will  interest  visitors.     Persons  attending  work  surmounting  it.      It  is  set  upon  a  marble  and  tile 


King  Edward  Hotel,  Toronto — Three  of  the  Units. 

the  C.  E.  A.  convention  will  probably  be  most  attract-  floor  and  has  a  brass  guardrail.  The  instruments  are  of 
ed  by  the  electric  plant,  which  is  in  charge  of  Mr.  Alex.  the  standard  equipment.  Provision  has  been  made  for 
Storer.  The  boiler  equipment  consists  of  four  return  the  machines  to  be  thrown  on  to  the  power  bus-bars  or 
tubulars  of  150  h.p.  each,  manufactured  by  the  Poison  lighting  bus-bars,  or  both,  as  desired,  and  connection  has 
Company.  There  are  two  C.  G.  E.  150  k.  w.  220-volt 
direct  current  machines  operating  at  215  r.p.m.,  one  of 
100  k.w.  operating  at  270  r.  p.  m.,  and  one  of  50  k.w. 
operating  at  300  r.p.m.,  all  coupled  to  Robb-Armstrong 
side-crank,  non-condensing  engines,  the  exhaust  steam 
being  used  for^  heating.     These    are   operated  on  the 


Mr.  Ai.i:x,   Storer, 
Chief  Kngineer  King  Edward  Hotel. 

been  made  so  that  the  city  mains  may  be  used  if  required. 
The  building  is  heated  by  exhaust  steam,  the  valves 
on  the  radiators  being  actuated  by  compressed  air  fur- 
nished by  a  small  pump  situat-'d  in  the  basement.  A 
dial  is  placed  on  the  wall  of  each  room  and  the  setting 
two  outside  wires  of  the  three-wire  system,  the  neutral  of  the  indicating  finger  to  the  temperature  desired  opens 
being  obtained  by  motor  generator  balancing  sets,  of  or  closes  the  radiators,  through  the  compressed  air 
which  there  are  two  of  25  k.w.  capacity  each.  system,  as  the    temperature  falls    below  or  rises  above 

Two    Wheelock   engines    operate    the    cold    storage      the  desired  point,  as    indicated  by    the  dial.      There    is 
system  and  an  artificial  ice-making  plant.  also  a   blowing  engine  for  supplying  compressed  air  for 


King  Edward  Hotel,  Toronto— The  50  K.  W.   Unit. 
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operating  carpet  sweepers.  Throug-hout  the  building 
tiiere  are  various  stationary  motors  for  operating  fans, 
laundry  machinery,   etc. 

The  wiring  has  been  executed  in  conduit,  the  differ- 
ent floors  being  provided  with  panel  switchboards  and 
all  corridor  lights  being  under  lock  switches — the  latter 
a  rather  unique  feature.      Each  room    is    provided    with 


Eli-xtkic  Plant  at  the  Union  .Siaikin,  Tokon  ro 

a  telephone,  with  long  distance  connection  to  all  parts 
of  the  country,  there  being  the  necessary  switchboard 
and  independent  motor  generator  sets  for  this  purpose. 

The  elevators,  three  passenger  and  two  freight,  were 
installed  by  the  Marine  Engineermg  Company,  of  New 
York.  They  are  operated  electrically  and  have  the 
usual  solenoid  control. 

The  entire  power  equipment,  including  engines,  gen- 
erators, switchboard  and  wiring,  was  contracted  for  by 
the  Canadian  General  Electric  Company,  the  Robb 
Engineering  Company,  of  Amherst,  N.  S.,  and  the 
Bennett  &  Wright  Company,  of  Toronto,  being  sub- 
contractors for  the  engines  and  wiring  respectively. 

Mr.  Alex.  Storer,  the  chief  engineer,  came  from 
Scotland  to  this  country  when  a  small  boy.     He  served 


ELECTRIC  PLANT  AT  THE  UNION 
STATION. 

A  very  neat  electric  and  steam  plant  is  to  be  found 
at  the  Union  Station,  Toronto.  The  engine  and  dynamo 
rooms  are  extremely  well  lighted  from  windows  opening 
on  a  lane  on  the  west  side  of  the  building.  The  floors  are 
of  concrete,  and  everything  about  the  place  is  clean  and 
cheerful.  There  are  three  Babcock  & 
Wilcox  boilers,  one  of  186  horse  power 
and  two  of  93  horse  power.  Another  of 
186  h.  p.  is  now  being  installed.  These 
boilers  are  fitted  with  Murphy  automatic 
stokers,  and  were  the  first  furnaces  in- 
stalled in  Canada  in  connection  with  which 
these  stokers  were  employed.  The  fuel 
is  fed  into  a  hopper  from  which  it  de- 
scends into  a  magazine,  and  from  thence 
is  automatically  ted  into  the  fire.  Cold 
air  is  admitted  just  above  the  coal,  by 
which  means  the  smoke  is  consumed. 
The  power  required  for  the  automatic 
feeding  device  is  supplied  by  a  i  horse 
power  automatic  engine  attached  to  the 
end  of  the  furnace. 

Screenings  are  exclusively  employed  for 
fuel.  This  uel  is  brought  into  a  lane  oi  th;  west  side 
of  the  building  and  dumped  through  a  coal  hole  into  the 
proper  place  in  the  boiler  room.  It  is  then  placed  into 
a  bucket  of  1300  pounds  capacity,  which  is  carried  by 
means  of  a  compressed  air  hoist  to  a  track  above  the 
boilers.  The  bucket  is  then  moved  along  the  track  to 
the  desired  point  and  dumped.  By  means  of  this  com- 
pressed air  hoist  the  ashes  which  come    from    the    fur- 


Mr.  Gfo.  Storer, 
Chief  Engine»r  Union  Slatlon. 

his  apprenticeship  as  machinist  in  the  shops  of  the 
Toronto  and  Nipissing  Railway  at  Uxbridge,  Ont.,  and 
later  gained  considerable  expsrience  on  the  road. 
Subsequently  he  installed  the  plant  at  the  Union 
Station,  remaining  in  charge  for  seven  years  and  re- 
signing to  accept  his  present  position. 


nace  are  also  lifted  in  buckets  through  another  coal 
hole  into  the  lane,  where  they  are  dumped  into  carts. 
This  compressed  air  hoisting  apparatus  is  in  use  at 
many  points  on  the  line  of  the  Grand  Trunk  Railway, 
and  was  manufactured  at  the  company's  works  at 
Point  St.  Charles.  The  compressed  air  is  pumped  in- 
to a  reservoir  suspended  from  the  ceiling. 

Turning  now  to  the  steam  and  water  apparatus,  all 
returns  come  back  from  the  south  side  station  and  the 
new  station  to  a  return  tank,  from  which  they  are 
pumped  again  to  the  boiler.  The  pumps  for  this  pur- 
pose were  also  made  at  the    Grand    Trunk    Company's 
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works  at  Point  St.  Charles.  The  quantity  of  water  is 
regulated  by  an  automatic  governor  which  shuts  off 
the  steam  at  given  points.  On  account  of  the  distance 
to  which  the  steam  has  to  be  forced  to  the  south  side 
station,  the  return  water  is  cold  when  it  gets  to  the 
pump,  in  consequence  of  which  it  is  forced  through  ex- 
haust heaters  before  going  into  the  boilers.  The  ele- 
vators in  the  building  are  hydraulic,  and  after  the  water 
has  done  its  work  at  the  elevators  it  is  pumped  back 
again  into  the  pressure  tank  by  a  Northey  pump,  14  x 
8^  X  12  inches,  fitted  with  a  Fisher  governor.  In  or- 
der to  get  the  right  quantity  of  air  into  the  pressure 
tank,  the  air  is  taken  from  the  air  reservoir  above  re- 
ferred to.  In  case  of  accident  to  the  pump,  the  city 
pressure  can  be  employed  to  run  both  passenger  and 
baggage  elevators. 

There  are  two  Robb-Armstrong  high  speed  engines 
of  80  horse  power  each,  fitted  with  automatic  oilers. 
The  exhaust  steam  from  these  engines  is  used  to  heat 
the  buildings.  The  steam  pipe  to  each  engine  is  4 
inches  in  diameter,  and  the  exhaust  pipe  5  inches. 
Should  the  engine  get  a  dose  of  water,  automatic 
valves  are  immediately  released,  by  means  of  which  the 


ELECTRIC  PLANT  AT  THE  CITY  HALL. 

An  interesting  isolated  plant,  recently  installed,  is  that 
at  the  City  Hall,  Toronto.  There  are  two  boiler  rooms, 
the  one  located  to  the  east  of  the  engine  room  contain- 
ing four  Heine  water  tube  boilers,  one  of  a  capacity  of 
250  h.  p.  and  three  of  150  h.  p.  Three  are  equipped 
with  the  Holly  down  draft  furnace  and  one  with  the 
straight  bar.  The  boiler  room  on  the  west  contains 
four  tubular  boilers,  60x14,  manufactured  by  the  Pol- 
son  Company,  of  Toronto.  Three  of  these  are  equip- 
ped with  the  Jones  underfeed  stoker  and  one  with  the 
straight  bar.  The  Heine  boilers  are  controlled  by  the 
Johnson  damper  control  and  the  tubular  boilers  by  the 
McDonough  damper  regulator,  which  controls  the 
speed  of  the  engine  on  the  fan  system. 

Coal  is  delivered  by  means  of  trucks  direct  from  the 
coal  bin,  which  has  a  capacity  of  150  tons,  each  fireman 
keeping  an  accurate  account  of  the  amount  of  coal 
burned  dur'ng  his  run.  The  ashes  are  removed  by  means 
of  cars  and  an  elevator  provided  for  the  purpose. 

The  feed  pumps  are  three  in  number,  of  Northey  make, 
and  are  controlled  by  a  pump  governor.  Each  pump 
is  sufficiently  large  to  handle  by  itself  the  entire  plant. 


City  Hall,  Toronto — General  V'iew  of  Electric  Plant. 


water  is  got  rid  of.  The  engineer  in  charge  is  Mr. 
George  Storer,  who  is  well  qualified  for  the  position  he 
occupies.  Mr.  W.  Fuller  is  electrician  for  the  Union 
Station  Company. 

Coming  now  to  the  electric  plant,  about  2,000  lights 
have  been  installed,  forty  of  which  are  arc  lights.  For 
the  operation  ot  these  lights  two  Canadian  General 
Electric  Company  generators  are  employed.  Both 
arc  and  incandescent  lights  are  run  off  the  same 
generator.  By  means  of  a  triple  pole  switch  the  cur- 
rent can  be  obtained  from  the  Incandescent  Light 
Company,  in  case  of  accident  to  the  generators  or 
when  repairs  have  to  be  made.  The  building  is  wired 
for  both  the  two  and  three  wire  systems. 

The  switchboard  consists  of  green  slate  panels,  on 
which  are  mounted  two  Weston  volt  meters,  two  am- 
meters, sixteen  3  pole  switches,  two  2  wire  dynamo 
switches,  one  break-down  switch  and  two  pilot  lamps. 

The  generating  plant,  in  addition  to  lighting  the 
buildings,  furnishes  current  tor  the  electric  signal  system 
installed  by  the  company  a  few  years  ago.  The  switches 
and  semaphores  are  lighted  by  incandescent  lamps 
placed  inside  ot  discs  carrying  colored  glasses,  which 
revolve  around  the  stationary  lamp  and  display  the 
different  signals. 


The  generating  room  has  a  concrete  foundation. 
The  unit  shown  in  the  foreground  in  the  illustration 
comprises  a  gxio  McEwen  engine,  of  Waterous  manu- 
facture, direct  connected  to  a  United  Electric  Company 
25  k.  w.  dynamo.  The  other  unit  consists  of  a  16x17 
Robb-Armstrong  engine  direct  connected  to  a  Canadian 
General  Electric  100  k.  w.  machine.  During  the  day 
time  the  load,  which  is  not  over  loo  amperes,  is  carried 
by  the  small  unit,  while  the  larger  machine  is  operated 
to  take  the  heavier  load  at  night  and  the  small  unit  is 
shut  down.  In  this  way  the  plant  is  operated  very 
economically. 

The  switchboard,  6x20  feet,  of  marble,  also  installed 
by  the  Canadian  General  Electric  Company,  contains 
the  usual  equipment  of  ammeters,  switches,  etc.  The 
board  was  mounted  by  the  Crouse-Hinds  Company,  of 
Syracuse.  Each  machine  is  supplied  with  an  improved 
circuit-breaker.  All  circuits  are  handled  by  individual 
switches  on  the  board,  in  charge  of  the  engineer.  A 
1,200  ampere  Thomson  recording  watt-meter  gives  the 
proper  reading  and  watts  output. 

Two  motors  of  1)4  h.p.  each  are  located  in  the  attic, 
and  are  intended  for  taking  ventilation  from  the  lava- 
tories. 

The    wiring    throughout    the    building  is  of  the  two- 
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wire  system,  equipped  with  junction  boxes  at  intermedi-  lamps  are  perfectly  insulated  by  means  of  a  wood    fibre 

ate  points  to  properly  handle  the  current.       There    are  strip,  as  shown  in  the  drawing.   The  mains  of  the  clock 

connected  up  3,300  16  c.  p.  incandescent   lamps,  in  ad-  lighting  are  open  wiring  to  the  base  of  the  tower,   then 

dition  to  the  tower   clock    lighting,  the    wiring  having  conduit  until  the  tower  shaft  is  entered,  then  open  wiring 

been  executed  by  the  Bennett  &  Wright  Company.  again  to  the  dials.       In  the  installation    enough  copper 

Mr.    James    Bannon,    the    chief  engineer,  is  now  in-  has  been  provided  to  meet  the  requirements  for  outside 

illumination    at    any    time,  it  being    possible  to  tap  the 


Proposed  Plan  of  Lighting  Tower  Clock  of 
City  Hall,  Toronto. 

stalling  the  tower  clock  lighting.  As  the  result  of  con- 
siderable experiment,  he  has  devised  a  system  which  he 
believes  will  give  splendid  satisfaction.  The  plan  pro- 
posed is  shown  by  the  accompanying  illustrations.  He 
proposes  to  use  480  8  c.  p.  incandescent  lamps,  120  on 
each  dial,  placed  17  inches  apart,  and  fitted  up  with  22 
gauge    galvanized    iron    reflectors  properly  stayed  and 


^  'K  ih>^ 


braced  to  the  present  wind  braces.  The  lamps  will  be 
20  inches  distant  from  the  dial  and  each  individual  lamp 
will  be  handled  separately  and  seen  from  the  inside,  so 
that  they  can  be  replaced  in  a  moment's  notice  in  case 
of  accident  to  any  of  the  circuits.  The  holes  in  the  re- 
flectors through  which  the  lamps  are  inserted  are  2  U' 
inches  in  diameter  and  will  permit  sufficient  daylight  to 
light  the  present  room,  also  the  necessary  circulation  of 
air  inside  the  reflector  when  the  lamps  are  lighted.    The 


line  at  any  point  for  this  purpose. 

The  dials  of  the  clock  are  20  feet  6  inches  in  diameter 
and  a  height  of  265  feet  from  the  sidewalk.  The  usual 
custom  is  to  light  clocks  of  this  size  by  means  of  arc 
lamps  or  16  c.  p.  incandescent  lamps.  Mr.  Bannon 
found,  however,  that  in  most  cases  the  individual 
lamps  could  be  discerned  from  the  outside,  to  obviate 
which  he  decided  to  make  use  of  lamps  of  eight  candle 
power,  by  means  of  which,  he  claims,  a  more  even 
distribution  of  light  and  more  satisfactory  results  will 
be  obtained.  By  a  proposed  treatment  of  the  glass  in 
the  dials,  it  is  expected  that  the  lamps  will  not  be  dis- 
cernible 'rom  the  outside,  as  is  usually  the  case.  It  is 
estimated  that  100  amperes  will  be  required  to  light 
the  clock,  which  was  installed  by  Gillett    &    Johnston, 


Mk.    jAMtS    HaNNDN, 

Chief  Engineer  Cily  Hall,  Toronto. 


of  Croydon,  Eng.,  and  is  now  running  very  accurately, 
the  vaiiation  not  exceeding  two  seconds  per  month. 

The  chief  engineer  has  also  under  his  charge  fifty 
pneumatic  clocks  throughout  the  building,  controlled 
direct  from  the  engine  room  and  furnished  by  the 
Johnson  Eleciric  Service  Company,  of  Milwaukee. 

The  steam  heating  of  the  building  is  accomplished 
by  means  of  the  one-pipe  system,  all  exhaust  steam 
being  utilized  for  that  purpose  during  the  winter 
months.  The  temperature  of  all  rooms  is  controlled 
automatically  by  thermostats  installed  by  the  Johnson 
Heat  Control  Company.  A  complete  circulation 
throughout  the  building,  with  one  atmosphere,  is  ob- 
tained with  the  Paul  system  attached  to  the  heating 
system,  and  the  whole  being  controlled  by  the  switch- 
board in  the  engine  room.  A  system  of  ventilation  is 
furnished  by  four  Sturtevant  engines,  8x10,  located  in 
the  basement  and  direct-connected  to  Sturtevant  fans, 
which  take  air  from  the  extreme  top  of  the  tower  and 
force  it  to  all  rooms  in  the  building.  The  ventilation 
is  also  controlled  by  the  Johnson  heat  control  device, 
the  temperature  during  the  winter  months  being  set  at 
about  68  degrees  Fah.     The   air    is    heated    by    steam 
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coils  using  live  steam  at  ^  pound  pressure.  The 
capacity  of  the  fans  is  equivilant  to  changing  the  air 
in  the  entire  building  once  in  eight  minutes.  The 
exhaust  from  each  room  enters  large  stacks,  one 
located  on  each  side  of  the  building,  and  is  carried 
outside. 

The  elevators,  three  in  number,  were  installed  by 
Leitch  &  Turnbull,  of  Hamilton.  There  is  one  on 
each  side  of  the  building  and  one  in  the  tower.  The 
elevator  pumps  were  made  by  the  East  Buffalo  Pump 
Company  and  are  of  the  size  12x18x10x12.  Any  one 
of  them  will  handle  the  elevators  during  the  day;  at 
night  the  pumps  are  shut  down  and  the  elevators 
worked  entirely  on  city  water  pressure  of  80  pounds. 
During  the  day  the  compression  tanks  carry  120  pounds 
pressure.  During  the  tourist  season  the  tower  car  is 
worked  continuously,  it  being  open  to  the  public  from 
May  I  to  November  15. 

Mr.  James  Bannon,  chief  engineer,  has  been  associ- 
ated with  the  plant  since  1900,  having  had  entire 
charge  since  March,  1892.  This  position  he  secured 
through  a  competitive  examination,  and  the  efficient 
manner  in  which  the  plant  has  since  been  operated 
shows  that  he  is  well  qualified  to  discharge  his  duties. 
He  was  formerly  employed  as  engineer  at  the  Island 
Waterworks,  and  later  at  the  Parliament  Buildings 
under  Mr.  A.  M.  Wickens. 


ELECTRIC  PLANTS  IN  TORONTO. 

An  illustration  is  shown  herewith  of  the  electric  plant 
at  the  City  Dairy,  Spadina  Crescent,  an  institution  well 
worthy  of  a  visit.      A  C.  G.  E.  125   volt   direct   current 


Electric  Pi.ani   ai   *.  1 1  \    Daikv,  Tokonto. 

generator  is  connected  to  a  McEwen  engine,  the  cur- 
rent being  used  for  both  lighting  and  power.  The 
switchboard  is  of  standard  equipment.  There  is  also  a 
Wheelock  engine  for  driving  the  refrigerating  plant. 

About  two  years  ago  the  Lever  Bros.  Company  in- 
stalled at  their  soap  works  in  the  east  end  of  the  city  a 
plant  for  power  and  lighting.  There  are  two  Heine 
boilers  and  a  Robb-Armstrong  engine.  The  generator 
is  a  200  volt  125  k.w.  machine  operating  at  240  r.p.m. 
and  manufactured  by  the  United  Electric  Company,  of 
Toronto.  The  generator  supplies  current  for  a  dozen 
motors  throughout  the  works,  as  well  as  for  arc  and 
incandescent  lamps.  The  switchboard  is  of  pink  Ten- 
nessee marble  and  is  fitted  with  Weston  instruments 
and  the  usual  automatic  circuit  breakers,  switches,  etc. 
The    generator,    motors,    switchboard    and    arc    lamps 


were  all  manufactured  by  the  United  Electric  Company. 

Electricity  is  employed  for  both  power  and  lighting 
at  the  works  of  the  Gutta  Percha  &  Rubber  Company 
in  Parkdale.  Two  50  k.w.  125  volt  C.G.E.  generators 
are  direct  connected  to  "Ideal"  engines  manufactured 
by  the  Goldie  &  McCulloch  Company,  of  Gait. 

An  isolated  plant  of  considerable  size  is  that  in  the 
Temple  Building,  corner  of  Bay  and  Richmond  streets. 
The  steam  plant  consists  of  two  Heine  boilers  of  180 
h.p.  each  fitted  with  Jones  underfeed  stokers.  Three 
direct  current  50  k.w.  Walker  generators,  installed  by 
the  United  Electric  Company,  are  direct  connected  to 
"Ideal"  engines.  One  generator  is  wound  for  250 
volts  and  is  running  at  275  r.p.m.,  supplying  current 
for  motors  and  electric  elevators.  The  other  two  gen- 
erators are  wound  for  125  volts  and  furnish  the  current 
for  lighting.  A  motor  generator  of  80  lights  capacity 
supplies  lighting  during  the  day-time.  The  switch- 
board and  wiring  were  contracted  for  by  the  Bennett  & 
Wright  Company. 

One  of  the  first  electric  plants  to  be  installed  in  the 
city  is  that  of  the  Incandescent  Light  Company  on 
Teraulay  street.  There  are  six  return  flue  boilers  of 
17s  h.p.  each  and  two  Babcock  &  Wilcox  water  tube 
boilers  of  400  h.p.  each.  The  engines  are  six  in  num- 
ber, two  straight  lines,  three  Armington  &  Sims,  and 
one  Lake  Erie  cross  compound.  The  generators  are 
of  the  Edison  type,  manufactured  by  the  Canadian 
General  Electric  Company  at  Peterboro. 

Electric  plants  are  also  in  operation  at  the  Parlia- 
ment Buildings,  Mercer  Reformatory,  the  Asylum,  and 
several  other  buildings,  but  lack  of  space  prevents 
further  reference. 


MOONLIGHT  SCHEDULE  FOR  JULY. 
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The  Gait,  Preston  &  Hespeler  Electric  Railway  Company  have 
recently  added  to  their  rolling  stock  a  new  passenger  car, 
51  feet  long  and  equipped  with  all  modern  accessories.  Electric 
buttons  are  placed  on  the  sides  at  each  seat  so  that  passengers 
can  ring  when  wishing  to  alight.  It  is  lighted  with  32  incan- 
descent l."-mps. 
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THE  G.  N.  W.  TELEGRAPH  COMPANY. 

As  no  doubt  most  of  our  readers  are  aware,  the 
general  offices  of  the  Great  North-Western  Telegraph 
Company  are  located  at  Toronto.  The  building  which 
the  company  occupies  on  the  corner  of  Wellington 
and  Scott  streets  was  built  by  the  Montreal  Telegraph 
Company,  for  its  own  use,  under  the  supervision  of 
President  and  General  Manager  Dwight,  about  thirty 
years  ago,  and  was  taken   over    by    the    Great    North- 


Mr.   H.   p.   Dwight, 
General  Manager  G.  N.  W.  Telegraph  Company. 

Western  Telegraph  Company  at  the  time  the  Montreal 
and  Dominion  Telegraph  Companies  were  merged  in 
the  Great  North-Western  in  1881.  When  the  building 
was  first  erected  it  was  justly  considered  a  very  hand- 
some edifice,  and  it  certainly  was  one  of  the  most 
commodious  and  best-planned  telegraphic  offices  of  its 
day.  The  whirligig  of  time  works  wondrous  changes, 
however,  and  where,  under  the  old  order  of  things, 
there  was  plenty  of  room  and  to  spare,  the  company 
now  finds  itself,  with  its  largely  increased  business, 
somewhat  cramped  for  space,  and  several  rooms  in  the 
adjoining  building  have  been  secured  to  accommodate  a 
portion  of  the  staff. 

The  telegraph  business,  in  keeping  with  the  general 
business  of  the  country,  has  increased  by  leaps  and 
bounds  during  the  past  few  years,  and  the  Great  North- 
Western,  besides  strengthening  and  improving  its  plant 
in  all  directions,  has  from  time  to  time,  to  meet  the  in- 
creased traffic,  added  a  number  of  new  wires  to  the 
most  important  routes.  This  work,  of  course,  has  been 
in  charge  of  the  enterprising  and  able  superintendent 
of  construction,  Mr.  A.  B.  Smith,  who,  always  a  busy 
man,  is  in  his  element  when  immersed  in  work  in  which 
a  bold  push  is  required  to  complete  a  certain  job  in  a 
specified  time.  Quite  recently  a  copper  wire  of  the 
most  approved  gauge  was  erected  between  Buffalo  and 
Montreal.  This  wire  is  worked  quadruplex.  It  need 
scarcely  be  explained  that  this  allows  of  transmitting 
messages  two  ways  in  opposite  directions  over  a  single 
wire,  thereby  enhancing  the  usefulness  of  the  wire  four- 
fold. Six  quadruplexes  are  in  constant  use  in  the  Tor- 
onto office  of  the  Great  North-Western. 

A  very  interesting  feature  of  this  company's  opera- 
tions here  is  the  Ticker  Service.  The  aerial  galvanized 
wires  over  which  the  New  York  and  Local  Stock  Ticker 
circuits  and  the  Sporting  Ticker  circuit    were    formerly 


worked  have  been  removed,  and  copper  wires  substi- 
tuted, greatly  improving  the  efficiency  of  these  circuits. 
The  demand  upon  the  resources  of  the  G.  N.  W.  by 
brokers  and  financial  agents  for  leased  wires  has  re- 
ceived a  decided  impetus  lately.  The  Great  North- 
Western  has  an  exclusive  connection  with  the  Western 
Union  Telegraph  Company,  and  President  Dwight  re- 
turned only  the  other  day  from  New  York,  where  he 
had  been  in  consultation  with  Col.  Clovvry,  President 
and  General  Manager  of  the  Western  Union,  in  regard 
to  matters  of  interest  to  their  respective  companies. 
While  Mr.  Dwight  was  in  New  York  arrangements 
were  made  for  the  erection  of  additional  wires  during 
the  coming  season  to  meet  the  increased  demands  of 
international  business. 

The  Great  North-Western  has  just  finished  re-wiring 
its  Toronto  operating  room — putting  in  a  new  Bunnell 
switch,  capable  of  accommodating  100  lines,  and  intro- 
ducing other  new  telegraphic  apparatus.  The  switch 
is  a  very  elaborate  affair,  and  quite  an  ornament  to  the 
office.  The  latest  pattern  of  loop  switch  has  also  been 
added  to  the  office  equipment.  These  two  switches  al- 
low of  any  possible  combination  of  wires  likely  to  be 
called  for  in  a  telegraph  office.  All  the  old  wiring  un- 
der the  operating  room  floor  has  been  removed,  and 
cables  have  been  laid  in  metallic  troughs  carrying  a 
new  set  of  wires,  with  carefully  soldered  joints,  to  every 
instrument  in  the  office.  The  operating  tables,  which 
are  also  new,  are  what  is  known  as  the  sextette  pat- 
tern, seating  six  operators,  three  on  each  side  of  the 
table.  The  work  of  making  these  changes  has  been  in 
progress,  by  easy  stages,  for  the  past  six  months,  the 
change,  which  was  under  the  immediate  direction  of 
Inspector  W.  J.  Duckworth,  having  been  effected 
without  causing  a  moment's  interruption    to  any  of  the 


J. 

'JBt 

Mr.  a.   B.  Smith, 

Superintendent  of  Construction  G.  N.  W.  Telegraph  Company,  and 

Acting  Chairman  of  the  I,ocal  Committee  C.  E.  A. 

wires  in  the  building.  It  may  be  confidently  asserted 
that  the  operating  room  of  the  G.  N.  W.  at  Toronto  is 
now  in  every  respect  one  of  the  best  organized  and 
equipped,  and  as  thoroughly  modern  in  all  its  appoint- 
ments, as  any  similar  room  on  this  continent.  All  the 
lines  in  the  office  are  worked  from  dynamotors,  the 
power  for  running  these  machines  being  supplied  by  the 
Toronto  Electric  Light  Company. 

As  Toronto  is  the  headquarters  of  the  company,  and 
the  Audit  Department,  Treasury  Department,  Stores 
Department,    Construction    and    Maintenance   Depart- 
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ment,  and  Press  Department  are  all  stationed  here,  the 
entire  force,  including  the  operating  staff,  employed  in 
this  city  by  the  G.N.W.  is  necessarily  a  very  large  one. 
The  Great  North-Wertern  Telegraph  system  now 
embraces  18,000  miles  of  poles  and  42,000  miles  of  wire, 
with  some  1,800  offices  distributed  throughout  Ontario, 
Quebec,  New  Brunswick,  Manitoba  and  a  section  of 
British  Columbia. 


C.  p.  R.  TELEGRAPHS. 

The  C.  P.  R.  Telegraphs  is,  as  is  generally  known, 
a  department  of  the  Canadian  Pacific  Railway.  The 
head  office  is  in  Montreal,  Mr.  James  Kent  being  the 
o-eneral  manager.  The  telegraphic  business  of  the 
railway  was  established  in  1886,  since  which  time  its 
growth  has  been  very  rapid.  The  Toronto  office, 
naturally  one  of  the  most  important,  is  situated  in  the 
Board  of  Trade  building  at  the  corner  of  Front  and 
Yonge  streets.  Mr.  A.  W.  "Barber  is  superintendent 
of  the  Ontario  division,  and  Mr.  D.  G.  Sturrock  local 
manager  at  Toronto.  When  the  business  was  estab- 
lished seventeen  years  ago,  it  was  handled  by  twelve 
wires  and  a  staff  ot  six  operators,  twelve  messengers 
and  four  clerks.  To-day  thirty-six  wires  are  required 
to  handle  the  business,  while  the  number  of  operators 
has  been  increased  to  thirty-five,  the  messengers  to 
fifty,  and  the  clerks  to  fourteen.  As  an  indication  of 
more  recent  development  in  the  company's  businesss, 
it  may  be  stated  that  within  ten  years  the  traffic  of  the 
Toronto  office  has  fully  doubled. 

The  general  offices  and  receiving  room  are  located 
on  the  fir>t  floor  of  the  Board  of  Trade  building,  and 
the  operating  department  on  the  seventh  floor.  Mes- 
sages are  conveyed  from  the  receiving  offices  to  the 
operating  room  and  vice  versa  by  a  pneumatic  tube 
system  operated  by  a  "Roots"  blower  driven  during 
the  day  by  an  engine  in  the  building  and  when  required 
at  night  by  an  electric  motor.  The  operating  room 
proper  contains  switch-board  capacity  (or  seventy  wires 
and  accommodation  for  seventy  sets  of  instruments — 
eight  quadruplex  instruments  being  in  use.  Current 
for  the  wires  and  instruments  is  furnished  by  motor 
generators  situated  in  a  separate  room.  They  are 
twelve  in  number,  of  the  Lundell  type,  and  were  man- 
ufactured by  the  Sprague  Electric  Company,  of  New 
V'ork.  Connection  is  made  by  means  of  twelve  5- con- 
ductor cables  (one  cable  to  each  machine)  with  the 
switchboard,  which  is  bolted  to  a  framework  of  angle 
iron  secured  to  the  floor  and  ceiling.  On  each  side  of 
the  switchboard  are  the  rheostats,  one  for  each  ma- 
chine, while  above  are  the  ammeter  and  voltmeter,  of 
Weston  make.  The  current  is  obtained  from  the  Tor- 
onto Electric  Light  Company,  but  there  is  also  an 
emergency  switch  for  connection  with  the  electric  plant 
at  the  Union  Station  in  case  the  current  from  the  Tor- 
onto Electric  Light  Company  should  fail.  The  gen- 
erators are  wound  for  225  volts,  the  secondary  rating 
being  as  follows  :  One  of  1 10  volts,  two  of  30  volts, 
three  of  130  volts,  three  of  225  volts,  and  three  of  400 
volts. 

The  generating  plant  w,is  installed  about  three  years 
ago,  and  replaced  some  2,000  cells  of  battery  required 
to  operate  the  instruments  and  wires  at  that  time.  In 
the  meantime  additional  quadruplexes  have  been  added 
which  would  have  necessitated  increasing  the  number 
ef  battery  cells  by  about    1,000.       The   entire    load    is 


now  taken  care  of  with  ease  by  the  dynamo  plant, 
which  has  also  effected  .a  large  economy  in  space, 
occupymg  as  it  does  only  about  one  quarter  that 
which  had  been  taken  up  by  battery  jars. 

The  operating  room  now  handles  an  average  of 
4,500  messages  per  day,  in  addition  to  from  60,000  to 
70,000  words  of  press  matter.  This  department  is  in 
charge  of  Mr.  F.  C.  Robertson,  circuit  manager  for 
the  Ontario  division.  Mr.  Robertson  has  acted  in 
this  capacity  since  the  inception  of  the  C.  P.  R.  Tele- 
graphs, previous  to  which  time  he  was  associated  with 
the  Dominion  Telegraph  Company,  and  later  with  the 
Mutual  Union  Telegraph  Company  and  Postal  Tele- 
graph   Company  of  the  United  States. 

The  city  branch  offices  are  forty  in  number,  located 
in  all  sections  of  the  city.  A  staff  of  line-men  is  kept 
constantly  on  duty  for  repair  work,  under  the  direction 
of  Mr.  E.  A.  Speer,  foreman. 


THE  BELL  TELEPHONE  COMPANY  IN 
TORONTO. 

The  Bell  Telephone  Company's  system  in  Toronto  is 
operated  by  means  of  three  central  offices,  viz.,  the 
"  Main,  "   "  North  "  and  "  Parkdale  "    exchanges. 

The  "  Main  "  is  situated  on  Tempeiance  street,  near 
Bay,  in  a  three  storey,  fire-proof,  brick  building,  which 
aKo  contains  the  Toronto  manager's  and  other  local 
offices.  The  telephone  lines  enter  the  building  under- 
ground in  cables  of  from  50  to  400  pairs  of  wires  each, 
which  terminate  in  an  iron  distributing  frame  ;  all  lines 
are  protected  from  high  potential  or  other  dangerous 
currents  by  the  usual  combination  of  an  air  gap,  sneak 
current  and  fuse  protector.  The  distributing  frame  is 
situated  on  the  ground  floor,  while  the  operating  room 
and  switchboard  are  on  the  second,  connection  between 
them  being  made  by  means  of  fine  wire  switchboard 
cables. 

The  switchboard  is  of  the  branch-terminal,  self-re- 
storing drop  type  arranged  tor  about  sixt}'  subscribers' 
positions  of  eighty  lines  each,  ten  in-trunk  positions, 
and  twelve  long  distance  positions,  besides  desks  and 
tables  for  the  chief  operator,  assistants,  monitors,  etc. 
This  exchange  has  now  about  forty-five  hundred  sub- 
scribers' lines  working  in  it,  and  has  about  reached  its 
limit. 

To  take  care  of  future  development, land  was  secured 
immediately  to  the  east  of  the  old  building  in  1902  and 
an  addition  of  about  the  same  size  as  the  original  build- 
ing erected,  which  addition  is  just  Hearing  completion. 

Here  will  be  placed  this  year  a  switchboard  of  the 
most  modern,  common  battery  type,  having  capacity 
for  eighty-eight  hundred  subscribers'  lines.  When 
this  work  is  completed,  all  the  Toronto  offices  will  be 
run  on  the  common  battery  system,  the  latest  and  most 
efficient  scheme  for  central  office  operation  yet  devised. 

The  long  distance  system  of  the  company  centres  in 
this  office.  Here  terminate  all  the  lines  from  outside  of 
Toronto  by  means  of  which  communication  can  be  had 
with  poin.s  in  Canada  as  far  distant  as  the  shores  of 
Lake  Huron  and  Windsor  on  the  west;  Montreal, 
Ottawa,  Quebec  and  the  eastern  townships  in  the  east; 
as  well  as  United  States  points,  such  as  Chicago,  St. 
Louis,  Pittsburg,  New  York  and  Boston,  with  all  inter- 
mediate stations. 

The  "  North  "  office,  located  on  Hayden  street,  near 
Yonge,    is   a   two-storey,    slow-burning    construction, 
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brick  building  erected  in  igoi.  The  lines  enter  the 
building  in  the  usual  manner  by  means  ot  under- 
ground cables  which  terminate  in  protectors  on  the 
main  distributing  frame  ,  switchboard  frames  connect- 
ing it  to  the  intermediate  frame  and  switchboard 
proper. 

The  switch  is  of  the  common  battery  or  relay  type, 
and  differs  materially  from  the  "  Main  "  switch.  Minia- 
ture incandescent  lamps,  controlled  by  relays,  take 
the  place  of  the  self-restoring  annunciators  and  give 
great  satisfaction,  as  they  are  easily  seen,  take  up  but 
little  room  and  may  be  placed  immediately  above  the 
jack  with  which  they  are  associated,  by  so  doing  facili- 
tating the  operator's  work  considerably. 

To  signal  the  Central  office,  a  subscribar  merely  re- 
moves the  telephone  from  its  supporting  hook,  when  a 
lamp  connected  with  his  line  at  the  Central  office  lights, 
drawing  attention  to  that  line  ;  on  the  operator  insert- 
ing the  plug  of  one  of  a  pair  of  connecting  cords  in  the 
jack  of  the  calling  line,  the  lamp  is  extinguished.  The 
operator  after  inquiring  for  tl  e  number  wanted,  com- 
pletes the  connection  with  the  second  cord.  Associated 
with  these  cords  are  supervi.'iory  lamp  signals,  also  con- 
trolled by  the  switch  hook  at  the  subscriber's  station. 
If  the  cord  is  connected  to  a  line  and  the  telephone  of 
that  line  is  on  the  switch-hook,  the  lamp  associated 
with  the  cord  lights  up,  if  the  telephone  is  off  the  hook 
the  lamp  remains  dark,  consequently  the  operator  has 
a  positive  signal  in  front  of  her  as  to  the  condition  of 
the  line,  being  able  to  tell  at  a  glance  whether  a  sub- 
scriber has  answered  a  call,  and  whether  a  conversation 
is  finished  and  the  lines  should  be  disconnected,  or 
whether  an  error  has  been  made  and  the  subscriber  re- 
quires further  recognition.  By  means  of  these  signals, 
a  great  deal  of  work  is  taken  from  the  ear  and  given  to 
the  eye  of  the  operator,  a  condition  which  telephone 
engineers  are  always  striving  to  bting  about,  on  account 
of  the  greater  quantity  and  more  efficient  work  which 
can  be  done  by  an  operator. 

This  switchboard  has  a  capacity  for  forty-two  hun- 
dred lines,  and  has  now  about  twenty-seven  hundred 
lines  working  on  it.  There  are  also  eight  in-trunk 
positions  to  receive  calls  from  other  offices,  and  room 
for  the  extension  of  both  these  and  the  regular  sub- 
scribers' positions. 

Power  to  light  the  lamps,  give  current  to  the  opera- 
tors' instruments,  and  above  all  to  those  of  the  sub- 
scribers (for  by  this  system  local  batteries  are  not  need- 
ed) is  derived  from  a  series  of  eleven  cells  of  storage 
battery  of  about  1000  ampere  hours  capacity.  This 
battery  is  charged  from  one  of  two  motor-generators, 
run  from  the  mains  of  the  Toronto  Electric  Light  Com- 
pany. 

The  "  Parkdale  "  office  is  on  Cowan  avenue,  near 
Queen  street,  and  consists  of  one  storey  and  abase- 
ment. The  building  is  of  brick  and  built  on  the  slow- 
burning  plan.  The  switchboard  is  similar  to  that  of 
the  "  North "  office,  except  that  its  capacity  is  for 
thirty-five  hundred  subscribers'  lines,  there  now  being 
about  twelve  hundred  lines  working  in  the  office,  which 
is  being  enlarged  to  take  in  an  addition  to  the  switch- 
board. 

When  this  work  and  the  new  "  Main  "  office  installa" 
tion  is  completed,  Toronto  will  be  one  of  the  best 
equipped  telephone  exchanges  in  America,  if  not  in  the 
world. 


BOARD  OF  TRADE  SWITCHBOARD. 

Herewith  is  shown  an  illustration  of  the  switchboard 
manufactured  by  the  Hill  Electric  Switch  Company, 
Limited,  of  Montreal,  for  the  Board  of  Trade  Building 
in  that  city.  This  board  was  designed  and  constructed 
entirely  by  the  above  company,  the  consulting  engineer 
giving  them  a  free  hand  to  produce  an  artistic,  as  well 
as  a  thoroughly  mechanical  and  electrical  job,  the  re- 
sult being  a  board  that  has  pleased  both  the  consulting 
engineer  of  the  Board  of  Trade,  Mr.  R.  P.  Southard, 
and    the  resident  engineer,  Mr.  A.  York. 

The  board  is  designed  to  handle  the  output  of  three 
multi-polar  C.  G.  E.  generators  of  500  amperes,  no 
volts,  to  run  separately  or  in  multiple.  Provision 
is  also  made  for  current  from  the  local  lighting 
company,  and  all  distributing  switches  are  double 
throw,  thus  enabling  current  to  be  used  from  either 
sources  at  the  same  time,  while  a  special  single  throw 
switch  is  connected  to  the  D.  C.  bus-bars  only,  which 
controls  a  motor  for  freight  elevator. 

As  will  be  seen,  there  are  three  generator  panels,  of 
blue  Vermont  marble,  three  feet  wide,  seven  feet  long  and 
two  inches  thick,  each  fitted  with  I.T.E.  circuit  break- 
ers, three  pole  600  ampere   switches  of  the  well-known 
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Hill  type  B,  above  which  are  recording  watt-meters  of 
the  well  known  Scheeffer  switch-board  type,  supplied 
by  the  Packard  Electric  Company,  and  above  these 
again  are  illuminated  dial,  type  K,  Keystone  ammeters. 

Each  panel  is  fitted  with  a  rheostat  for  field  control, 
while  the  centre  panel  has  a  ground  detector  switch  and 
lamp  as  well  as  a  volt-meter  switch  which  enables  read- 
ings to  he  taken  from  any  of  the  three  generators  as 
well  as  the  A.  C.  bus-bars.  Two  swinging  brackets 
are  fitted  to  these  panels,  one  holding  a  Keystone  type 
K  volt-meter,    the  other  a  Bristol  recording  volt- meter. 

The  center  pole  of  the  switches  is  fitted  to  an  equal- 
izer bar,  the  three  switches  being  connected  to  the  inner 
bus-bars,  which  are  carried  down  to  the  inner  terminals 
of  the  double-throw  switches  on  the  two  distributing 
panels  on  either  side  of  the  generator  panels.  These 
double-throw  switches  are  also  of  the  Hill  type  B  pat- 
tern, fitted  with  D.  W.  enclosed  fuses. 

Alternating  current  is  taken  in  on  an  80c  ampere 
switch  at  bottom  of  distrifiuting  panel  No.  i,  carried 
up  heavy  bus-bars  and  across  the  board  down  the  out- 
side of  No.  2,  so  that  when  switches  are  thrown  out 
they  connect  with  outside  supply  and  when  thrown  in 
they  connect  with  the  generator  supply. 

A  large  wrought  iron  grille,  with  clock,  crowns  and 
whole,  making  a  pleasing  effect  and  showing  the  board 
off  to  good  advantage. 
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QUESTIONS  AND  ANSWERS 


"Reader"  :  One  of  the  bearings  on  our  dynamo 
leaks  oil  badly  ;  what  is  the  best  way  to  stop  it  ?  What 
is  the  object  of  painting  the  insides  of  bearings  the 
way  some  of  them  are  done  ? 

Ans. — If  the  leak  is  through  ihe  joint  of  a  split  bear- 
ing hang  something  over  the  joint,  such  as  a  piece  of 
sheet  tin,  soldered  to  the  upper  half,  or  chamfering  the 
edges  of  the  bearing  will  usually  remedy  the  difficulty. 
If  the  oil  is  travelling  along  the  shaft,  it  is  found  that 
a  groove  on  the  inside  of  the  sleeve,  about  }^  to  y^  an 
inch  wide,  and  about  the  same  depth  and  distance 
from  the  end,  together  with  one  or  two  ^  to  ^s  drain- 
age holes  at  the  bot  om  of  the  groove,  right  through 
the  bearing,  are  very  satisfactory.  Perhaps  the  shalt 
may  be  found  with  its  shoulder  rubbing  tight  against 
the  bearing.  This  is  occasionally  the  cause  of  oil 
throwing;  the  remedy  is  obvious,  give  the  shaft  some 
end  play.  The  painting  the  inside  of  the  bearings 
keeps  sand  and  scale  from  loosening  under  the  action 
of  the  oil  and  thus  getting  into  it  and  the  bearing,  with 
the  consequent  liability  to  cutting  and  heating.  It  al- 
so tends  to  prevent  the  oil  leaking  through  any  small 
cracks  or  fissures  which  may  originally  exist  in  the 
castin"-. 


coupled  type  is  the  more  mechanical  and  neater  unit, 
especially  for  the  larger  plants  and  those  where  re- 
liability and  continuity  of  service  are  of  prime  con- 
sideration. 


"Superintendent"  :  I  have  a  direct  current  arc  ma- 
chine which  is  at  present  operating  open  arc  lamps. 
Can  I  run  enclosed  lamps  from  it?  If  this  is  possible 
will  it  reduce  the  capacity  ?  Can  I  run  both  open  and 
enclosed  from  it  at  the  same  time  ? 

Ans. — There  is  no  difficulty  in  operating  enclosed 
lamps  from  a  machine  built  originally  for  those  of  the 
open  type  provided  the  amperage  is  not  greater  than 
about  6^  amperes.  Direct  current  enclosed  lamps  are 
not  built  for  larger  currents  than  this.  The  capacity 
in  kilowatt  or  horse  power  output  will  remain  the  same, 
but  as  each  enclosed  lamp  takes  about  80  volts,  as 
against  50  volts  for  the  other  type,  the  number  of 
lamps  you  can  operate  is  reduced  in  that  proportion. 
You  can  run  both  open  and  enclosed  lamps  from  the 
same  dynamo,  the  amperage  of  both  of  course  being 
the  sams,  or  if  your  open  lamps  are  higher  than  6^ 
amperes,  you  can  put  a  shunt  round  the  enclosed 
lamps  to  take  the  extra  current,  though  this  is  not  a 
very  efficient  method. 


"  Mill  Owner" — Which  is  the  most  preferable  type 
of  water  wheel,  the  vertical  with  gears  and  pinions, 
or  the  horizontal  direct  coupled  to  the  generator  ? 

Ans. — It  is  impossible  to  say  that  one  type  or  the 
other  is  better  suited  to  any  particular  case  without 
having  full  details  regarding  it.  The  first  cost  of  the 
direct  coupled  type  is  usually  greater  than  that  of  the 
other  ;  the  design  does  not  lend  itself  so  readily  to  the 
highest  efficiency,  and  the  range  of  speeds  is  limited  in 
that  those  of  the  wheels  and  the  generator  must  be 
the  same.  On  the  other  hand,  the  absence  of  gears 
reduces  the  attendance  required  and  the  cost  of  repairs, 
besides  eliminating  the  losses  in  the  friction  of  the 
gears  and  the  noise  they  make.  There  is  also  less 
likelihood  of  trouble  from  end  thrust  on  the  shaft. 
On  the  whole  it  is  generally  considered  that  the  direct- 


"  Railway  Man  "  :  Is  a  streetcar  controller  built  for 
say  two  50  h.p.  motors  satisfactory  for  use  with  four 
motors  of  25  h.p.  each  ;  (B)  and  is  the  reverse  true? 

Ans. — You  cannot  use  a  2  motor  controller  to  handle 
four  machines  because  it  is  equipped  with  only  two 
reversing  switches,  which  means  that  the  two  motors 
forming  one  of  the  groups  must  have  their  fields  con- 
nected permanently  in  parallel,  and  also  their  arma- 
tures. This  will  give  you  extremely  unequal  division 
of  load  between  the  two  motors  so  cennected,  and  pre- 
vent satisfactory  operation.  (B)  You  cannot  run  two 
50  horse  power  machines  from  a  four  25  horse  power 
controller  because,  though  the  total  capacity  is  the 
same,  certain  of  the  wiring,  contact  fingers,  etc.,  would 
have  to  carry  just  twice  the  amperage  they  were  design- 
ed for,  and  would  probably  get  too  hot,  besides  giving 
trouble  from  severe  arcing  and  cutting. 


"Dynamo"  :  Can  I  use  one  wattmeter  in  measuring 
the  power  on  both  three  phase  and  two  phase  circuits  ? 

Ans.  —  If  the  load  is  the  same  on  all  the  phases,  and 
has  the  same  power  factor,  one  wattmeter  will  give 
correct  measurements,  the  reading  being  multiplied  by 
'^ T,  or  1.7331  in  three  phase  systems,  and  by  2  in  the 
other  case.  In  addition  to  both  these  constants  you 
would  also  have  to  use  the  dial  constant.  We  pre- 
sume you  understand  that  there  are  meters  made 
which  are  virtually  two  instruments  in  one  case  and 
which  are  specially  for  use  on  polyphase  circuits,  giv- 
ing correct  totals  on  one  dial,  irrespective  of  any  un- 
b.dancing  in  the  various  legs. 

"J.  R.  Y."  :  Does  a  direct  current  motor  run  faster 
or  slower  when  it  is  hot  than  when  it  is  cold,  and  why? 
What  about  an  alternating  motor? 

Ans. — A  direct  current  shunt  wound  motor  runs 
faster  when  hot,  due  to  the  fact  that  the  field  resist- 
ance rises  with  the  temperature  and  consequently  the 
field  current,  and  with  it  the  field  strength,  falls. 
Series  wound  motors  tend  to  run  slower  as  they  get 
hotter  because  of  the  increase  in  the  resistance  of  both 
armature  and  fields.  Alternating  induction  motors 
also  act  in  the  same  manner,  alternating  synchronous 
motors  keep  a  constant  speed,  or  rather  keep  in  step 
with  the  generator  driving  them,  irrespective  of  their 
temperature. 


"  Engineer"  :  I  have  an  engine  which  occasionally 
gets  a  very  hot  bearing,  and  which  cannot  be  shut 
down  to  cool  ic  off.  Can  you  give  me  any  means  of 
stopping  it  ? 

Ans. — We  presume  you  mean  some  way  of  running 
the  bearing  without  injury  until  it  can  be  shut  down 
and  the  seat  of  the  trouble  located,  in  which  event  we 
would  say  that  if  copious  oiling,  the  application  of 
lubricants  like  graphite,  loosening  the  boxes,  etc.,  will 
not  stop  the  heat  increasing,  you  might  try  a  cold 
water  hose  running  into  the  bearing,  or  ice  on  the  box. 
Sometimes  good  results  can  be  obtained  by  a  small 
endless  belt  round  the  shaft  close  to  the  box,  the  lower 
end  dipping  into  cold  water.  This  last  method  has  an 
advantage  in  that  it  makes  less  mess  than  some  of  the 
others. 
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"CECO"  ELECTRICAL  MACHINERY. 

The  Christensen  Engineerintf  Company,  Milwaukee,  has  re- 
cently placed  upon  the  market  new  lines  of  "Ceco"  electrical 
machinery,  including  direct  current  motors  and  generators,  al- 
ternators and    transformers. 

For  several  years  this  company  has  been  manufacturing  elec- 
tric motors  for  driving  air-compressors  used  in  connection  with 
the  well  known  Christensen  air-brake  equipments  on  electric 
cars.  More  than  8000  of  these  motors  are  in  highly  satisfactory 
service  throughout  the  world.  The  company  has  also  built  a 
large  number  of  motors  of  various  capacities  for  driving  air- 
compressors  used  in  general  commercial  service,  and  all  the 
motors  for  driving  machine  tools  and  shafting  in  their  own  works. 
In  order  to  manufacture  this  electrical  apparatus,  the  company 
has  maintained  an  extensive  equipment,  particularly  suited  to 
the  purpose.  Some  time  ago  it  was  decided  to  greatly  increase 
the  company's  manufacturing  facilities,  and  lo  develop  a  com- 
plete line  of  electrical  machinery  of  the  highest  grade. 

The  policy  of  the  Christensen  Engineering  Company  has  al- 
ways been  not  to  place  any  apparatus  on  the  market  until  the 
entire  work  of  development  had  been  satisfactorily  completed. 
The  exceedingly  high  reputation  and  remarkable  success  of 
the  air-brake  apparatus  are  highly  due  to  this  policy.  Therefore 
the  company  has  made  no  announcement  regarding  its  electi  ical 
apparatus  until  the  various  lines  were  completely  developed  and 
severely  tested.  The  results  proved  that  these  machines  are  in 
design,  construction  and  performance  worthy  of  the  high  repu- 
tation now  accorded  lo  the  Christensen  air  brake  equipments. 

The  company  is  now  building  machines  for  general  power, 
railway  or  lighting  purposes.  The  line  of  "Ceco  "  alternators, 
(Cut  N0.487  A)  ranging  in  capacity  from  37^  to  1500  K.W.,  is  illus- 
trated herewith.  All  the  "Ceco"  alternators,  whether  belted,  en- 
gine type  or  direct  coupled,  are  of  the  revolving  field  type,  thus 
leaving  the  armature  stationary  and  easily  accessible.  By  this  form 


Armature  Frame  for  Engine  Type  "Ceco"  Alternator. 


250  K.W.,  Belt  Driven,  Three-Phase  "Ceco"  Alternator. 

of  construction  the  difficulties  of  properly  insulating  the  armature 
coils, which  have  caused  much  trouble  in  rotating  armatures,  are 
eliminated. 

The  frame  (Cut  No.  446)  consists  of  cast-iron  housngs,  into 
which  rings  of  laminated  steel  with  inwardly  projecting  teeth  are 
assembled,  thereby  forming  slots  for  receiving  the  armature 
windings.  The  armature  is  designed  with  six  slots  per  pole,  so 
that  it  may  be  wound  or  rewound  for  single,  two  or  three  phase, 
as  required.  The  armature  fiames  for  the  belt  driven  alternators 
are  cast  in  one  piece,  while  the  frames  for  the  direct  driven  ma- 
chines are  divided  horizontally.  Instead  of  the  usual  practice  of 
having  several  coils  for  the  same  machine,  all  the  armature  coils 
for  each  "Ceco"  alternator  are  of  the  same  size  and  shape  so 
that  they  are  interchangeable.  The  coils  are  specially  insulated, 
so  that  they  will  stand  without  injury  the  highest  temperature 
that  will  ever  be  reached  in  service.  The  ventilation  of  the 
armature  is  exceptionally  good,  ventilating  ducts  being  provided 
at  intervals  in  the  core,  assuring  a    good    radiation    of   the    heat 


generated.  This  is  of  great  importance  for  preserving  the  insula- 
tion in  the  case  of  high  tension  machines. 

The  poles,  (Cut  No.  476),  are  built  of  laminated  steel  upon  a 
cast  iron  spider,  which  is  mounted  upon  a  forged  sleel  shaft.  In 
the  large  sizes,  the  laminated  poles  are  assembled  upon  a  steel 
ring  which  is  carried  on  the  shaft  by  means  of  the  cast  iron 
spider.  The  individual  poles  are  in  all  cases  easily  removable 
with  their  coils,  without  dismantling  the  machine.  The  field 
coils  are  composed  of  rectangular  copper  straps  bent  on  edge. 
The  collector  rings  are  made  of  cast  iron,  and  carbon  brushes 
are  used,  thus  reducing  to  a  minimum  the  tension  required,  as 
well  as  the  wear  of  the  parts.  Standard  frequencies  are  60  and 
25  cycles  per  second.  With  the  exception  of  the  smaller  sizes, 
''Ceco"  alternators  cin  be  wound  for  any  voltage  up  to  15000. 
The  temperature  rise,  when  running  continuously  with  full  load 
at  any  power  factor,  will  not  exceed  35°  C.  in  the  armature  or 
40"  C.  in  the  fields.  At  25  per  cent,  current  overload  the  corres- 
ponding temperatures  will  not  exceed  40"  C.  and  50'^  C.  The 
machines  are  all  designed  so  that  they  will  carry  satisfactorily  a 
50  per  cent,  current  overload  for  two  hours  at  any  power  factor 
without  injurious  heating. 

The  company's  works  are  extensive,  and  no  expense  was 
spared  in  providing  every  facility  for  the  rapid,  accurate  and 
economical  manufacture  of  their  product.  The  equipment  of 
machine  tools,  cranes,  special  machines,  etc.,  is  unusually  modern 
and  complete. 


Revolving  Field  for  Belt  Driven  "Ceco"  Alternator. 
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A  VISIT  TO  THE  JENCKES  PLANT. 

[By  Our  Travellini;   Representative.] 
The  visitor  to  Sherbrooke,  as  be  steps  ofi  the  train  At  the  Union 
Station,  can  scarcely  fail  to  notice  the  long  brick  buildings  of  the 
Jenckes    Machine   Company,    which    cast    shadows  over  the  St. 
Francis  river,  but  a  minute's  walk  from  the  station. 

Passing  through  Sherbrooke  as  I  did,  merely  making  a  flying 
visit,  I  had  not  the  time  to  spend  that  I  would  have  liked,  but  I 
found  sufficient  to  make  a  short  visit  to  the  shops  ol  the  Jenckes 
Machine  Company,  a  company  with  the  name  of  which,   at  least. 


The  Jfnckes  Machine  Company — Works  at  Sherbrooke,  Que. 

most  ol  the  readers  of  the  Canadian  Electrical  News  are 
familiar. 

Entering  the  main  office  Ihe  hum  of  machinery  became  audible, 
and  through  a  window  in  the  partition  I  could  see  a  portion  of  the 
vast  machine  shop  interior,  with  the  huge  travelling  crane  in  the 
distance. 

One  of  the  members  of  the  office  staff  acted  as  cicerone  for  me, 
and  together  we  entered  the  turbine  department  of  the  works.  A 
number  of  turbmes  were  in  different  stages  ol  completion,  some  in 
cast  iron,  some  in  steel,  and  some  in  bronze,  and  my  guide  point- 
ed to  the  far  end  of  the  shop,  where  four  wheels  of  large  size 
were  being  loaded  on  a  car  by  the  travelling  crane.  These,  I 
was  informed,  were  for  the  pulp    mill  of  Mr.  J.  R.    Booth  at  Oita 


wa,  as  were  also  28  more  of  similar  size.  They  were  to  develop 
some  9000  h.p.,  under  a  head  of  about  twenty  feet,  and  men  were 
working  on  them  night  and  day  to  get  them  completed. 

An  installation  of  wheels  for  a  similar  amount  of  power  has 
recently  been  made  by  this  company  for  the  pulp  mill  of  the 
Brompton  Pulp  and  Paper  Company,  at  Brompton  Falls,  Que., 
on  the  St.  Francis  river,  some  eight  miles  below  Sherbrooke. 

Two  small  wheels,  15  inches  in  diameter,  caught  my  eye,  and 
on  enquiry  I  found  that  they  were  a  special  pattern,  being  built 
for  Ihe  Dominion  Bridge  Company.  Each  wheel  was  of  bronze, 
running  in  a  steel  case,  and  was  ol  about  half  the  capacity  of  the 
standard  runner,  developing  too  h.p.  under  a  head  of  fifty  feet, 
instead  of  180  h.p.  of  the  regular  runner. 

Orders  are  now  under  way,  or  nearing  completion,  for  seventy- 
five  Crocker  turbines,  and  difficulty  is  found  in  getting  work  on 
them  out  fast  enough  to  meet  the  demands. 

The  engine  department,  where  the  Jenckes-Corliss  engines 
come  from,  was  not  as  heavily  pressed  with  work  as  the  turbine 
section,  although  work  was  being  pushed  on  a  large  Corliss 
hoisting  engine  for  the  Dominion  Iron  &  Steel  Company  at 
Sydney,  and  a  couple  of  other  engines  were  on   order. 

I^assing  through  to  the  boiler  shop,  I  found  men  working  in  the 
buildings,  on  cars  and  in  the  yard,  in  a  labyrinth  of  steel  pen- 
stocks of  varying  size  ,  and  amid  a  din  of  steel  on  steel  that  ren- 
dered talking  useless. 

We  walked  through  the  shops,  and  I  noticed  half  a  dozen  large 
boilers,  seven  feet  in  diameter,  nearly  finished  apparantly,  and 
when  we  reached  the  open  air,  wh^re  I  could  hear  my  informant, 
he  stated  that  there  were  then  twenty-five  or  so  boilers  on  order, 
from  seventy  to  two  hundred  h.  p.  and  carrying  a  working  pres- 
sure of  from  100  to  150  lbs.  steam. 

Nearly  a  fu  1  half  mile  of  steel  penstock,  ranging  in  size  from 
eight  to  sixteen  feet  in  diameter,  was  being  made  and  set  up  by 
workmen  from  the  shops  of  the  Jenckes  Machine  Company,  the 
territory  extending  from  Nova  Scotia  to  Western  Ontario,  and 
most  of  the  penstock  work  being  to  supply  water  to  Crocker 
turbines. 

The  departments  for  machinery  for  the  development  of  elec- 
tricity naturally  interested  me  most,  but  in  passing  through  the 
foundry,  a  large  brick  building,  some  eighty  by  three  hundred 
and  forty  feet,  I  saw  an  electric  crane  swing  up  the  pattern  for 
the  large  crusher  made  last  fall  for  the  Granby  Smelter  in  British 
Columbia.  There  was,  it  may  be  remembered,  considerable 
^  newspaper  mention  made  at  the  time  about  the  size  and  weight 
of  that  crusher,  weighing,  as  it  did,  113,000  lbs.,  and  being,  so 
far  as  is  known,  the  largest  crusher  in  the  Dominion.  Its  cap- 
acity is  1500  tons  of  ore  per  ten  hours,  and  a  letter  from  the  sup- 
erintendent of  the  smelter,  which  I  saw,  stated  that  so  far  they 
had  been  unable  to  bring  ore  enough  to  the  crusher  to  run  it  to 
its  full  capacity. 

I  might  continue,  and  mention  the  other  mining  machinery,  the 
pulp  mill  and  saw  mill  machinery  of  various  kinds,  which  keep 
over  400  men  working,  but  lack    of  space  forbids. —     [.  R.  H. 


The  Jenckes  Machine  Company — A  Portion  of   iiii    i;ri(.ting  Floor. 
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ANTI-FRICTION  BEARINGS. 

Electrical  men  and  engineers  generally  are  now  beginning  to 
turn  to  the  great  friclionless  bearings.  "To  reduce  friction  is  to 
create  power."  This  saying  is  well-known  to  all,  and,  while  in 
the  past  the  pulleys  and  the  belts  have  been  receiving  attention, 
we  are  now  beginning  to  get  something  as  "  frictionless  as  the 
wheels  of  the  universe." 

Of  roller  and  ball  bearings  now  prominently  before  the 
Canadians,  the  principle  ones  are  the  Chapman  Double  Ball 
Bearings,  the  Henderson  Roller  Bearings  and  the  Hiail  Roller 
Bearings. 

The  Chapman  double  ball  bearing  is  the  invention  of  Mr.  C. 
H.  Chapman,  and  it  has  already  begun  10  change  the  system  of 
transmitting  power.  A  visit  to  the  Chapman  Double  Ball  Bear- 
ing Co.  s  office  at  39  Scott  street,  Toronto,  shows  a  splendid 
demcnstralion  of  the  great  merits  of  ihis  invention.  The  dis- 
covery was  almost  by  accident.  A  Irial  of  the  ball  bearings  and 
a  track  record  lowered. 

All  these  bearings  are  for  Ihe  puipose  of  reducing  friction  in 
all  moving  parts  ol  machinery.  Friction  is  the  bugbear  of 
manufacturers  and  owners  of  rolling  slock  and  ihe  devouierof 
dividends. 

By  referring  to  the  cut  below  it  will  be  seen  that  B  is  the  load- 
carrying  ball,  B'  the  idler  ball,  F  ihe  retaining  float  for  B',  C  ihe 
cup  and  K  the  cone.  The  idler  B  is  so  placed  that  its  centre  is 
coincident  with  a  line  connecting  ihe  centres  of  each  of  ihe  ad- 
jacent carrier  balls  B,  and  is  positively  held  in  position  by  a 
loose  free  ring  F  that  floats  with  Ihe  carrier  balls  and  is  sup- 
ported on  the  cone  or  shaft  but  nol  in    contact    with    any    of   Ihe 


A  visit  by  our  representative  to  the  Henderson  Roller  Bearing 
Mfg.  Co.'s  Works  at  66  Esplanade  W.,  Toronto,  revealed  a  very 
busy  hive  of  industry.  Here  is  employed  nearly  fifty  men  in  ihe 
three  storeys  of  the  large  factory.  The  different  parts  of  the 
Henderson  roller  bearings  are  here  seen  in  the  various  stages  of 
manufacture. 

The  large  gas  and  coal  furnaces  used  to  harden  the  castings 
are  running  full  blast,  turning  out  hundreds  of  these  bearings  to 
fill  the  orders  already  in  hand. 

The  place  is  well  worthy  a  visit  from  visiting  electrical  en 
gineers  or  others  interested  in  roller  bearings. 

A  visit  to  Ihe  head  offices  of  ihe  Henderson  Roller  Bearing 
Co.  in  the  Temple  Building  gave  an  opportunity  to  see  the 
various  models  and  roller  bearings,  ihe  invention  of  Mr.  Hender- 


The  Chapman  Double  Ball  Bearings. 

balls  when  the  same  are  under  load,  during  which  time  Ihe  idler 
balls  are  maintained  in  the  same  relative  position  by  rolling  con- 
tact with  Ihe  carrier  balls. 

Electric  street  railway  men  are  interested  in  the  Chapman 
double  ball  bearings  because  it  has  been  demonstrated  success- 
fully that  they  will  stand  up  under  weight  when  applied  in 
accordance  with  Ihe  ideas  of  the  invention,  which  bearings  are 
now  in  use  and  giving  perfect  satisfaction. 

In  the  Orswell  Mills,  at  Fitchburg,Mass.,  300  feet  of  line  shaft- 
ing, equipped  with  these  bearings,  running  at  a  speed  of  600 
revolutions  per  minute,  has  been  in  operation  two  years  without 
lubricant  and  without  an)'  sign  of  wear.  The  load  on  this  was 
125  h.  p.     The  saving  in  power  here  was  23^  per  cent. 

The  Minister  of  Railways  and  Canals  has  authorized  Ihe  equip- 
ping of  one  of  the  express  passenger  trains  and  engine  on  Ilie 
Intercolonial  Railway  with  the  Chapman  apparatus.  Plan  of 
this  is  on  exhibition  at  Ihe  company's  oflice. 

The  illuslration  upon  another  page  of  a  street  railway  car 
equipped  with  these  bearings  will  be  noted  by  our  readers.  This 
car  has  been  in  use  for  over  a  year  and  a  half  and  in  a  recent 
examination  by  Mr.  Muhlfeld,  the  Mechanical  Superintendent  of 
Ihe  Intercolonial  Railway,  no  sign  of  wear  or  heal  whatever 
could  be  found  in  the  bearings.  Il  has  been  examined  and  test- 
ed by  the  best  oxperls  and  has  shown  a  saving  in  power  of  over 
60  per  cent.,  and  this  without  any  lubricant. 

One  of  the  gravest  problems  involved  in  the  sleam  turbine  or 
rotarv  engine  has  been  that  of  a  proper  bearing  for  the  exlreme- 
ly  high  rotative  speed  of  the  main  cylinder  shaft.  The  shafting 
of  a  Parsons  steam  turbine  on  one  of  the  Warren  Line  steam- 
ships by  ihe  use  of  the  Chapman  double  ball  bearings  show- 
ed a  remarkable  demonstration  in  their  favour.  From  a  defec- 
tive service  of  3600  revolutions  per  minute  using  a  great  quantity 
of  oil,  the  Chapman  bearings  run  the  turbine  4200  revolutions 
per  minute  and  no  oil  used.  An  emery  grinder  spindle  has  been 
run  daily  for  over  a  year  at  a  speed  of  1600  revolutions  per  min- 
ute, no  oil  used,  and  are  as  perfect  to-day  as  ever. 


Roller. 


Ball. 


son,  a  Canadian.  These  bearings  have  already  attracted  world- 
wide interest  and  Ihe  success  of  the  company  was  from  the  very 
first  an  assured  fad. 

The  Henderson  Roller  Bearing  is  one  of  the  most  satisfactory 
^nti-fricton  bearings  e\'er  presented  to  the  public.  The  rollers 
are  held  in  alignment  with  the  minimum  amount  of  friction,  and 
the  end  thrust  is  provided  for  by  an  almost  frictionless,  yet  dur- 
able means.  Bearing  surface  is  provided  proportional  to  the 
weight  to  be  carried,  so  thai  no  indentation  of  the  metal  occurs. 
By  referring  to  the  cut  on  this  page  the  relative  bearing  surface 
of  the  ball  and  roller  will  readily  be  seen. 

Up  to  Ihe  present  lime  the  railroads  have  been  using  the  ordin- 
ary brass  journal  for  Iheir  rolling  slock,  and  considerable  difti- 
culty  has  been  met  with  because  of  hot  boxes,  while  in  frosly 
weather  Ihe  congealing  of  Ihe  oil  increases  the  friction,  and  thus 
lessens  the  hduling  capacity  of  the  engine.  The  use  of  roller 
bearings  Is  particularly  adapted  for  railroad  purposes. 

The  wonderful  saving  in  power  of  the  Henderson  roller  bear- 
ings has  been  demonstrated.  With  a  weight  of  64  Ions  upon  the 
ordinary  brass  journal  3200  lbs.  power  was  required  10  start  it  in 
motion,  2012  lbs.  was  required  to  keep  il  running,  while  with  ihe 
bearings  only  960  lbs.  was  required  to  start  it  and  otily  300  lbs. 
to  keep  it  in  motion — an  average  saving  of  more  than  75  per 
cent,  of  power.  A  compressed  air  engine  now  accomplishes 
work  with  a  pressuie  of  25  lbs.,  which  on  Ihe  ordinary  journal 
requires  i  10  lbs.  pressure  to  do  ihe  work.  This  table  has  been 
in  constant  use  for  ten  months  carrying  up  to  95  tons  at  times, 
requiring  no  oil  and  no  attention. 

The  above  shows  the  bearings  as  put  to  a  severe  lest  upon  an 
electric  generator  revolving  at  a  rate  of  from  1000  to  1200  revol- 
utions per  minute  and  carrymg  a  load  equal  to  60  h.  p.  At  the 
company's  office  is  a  splendid  test  of  the  end  Ihrusl  hearing,  used 
in  conjunctitm  with  the  rollers.  rioo  pounds  weight  can  he 
easily  turned  with  the  thumb  and  finger  at  the  center  of  the  hub. 


Electric  Generator  Fitted  With  Roller  Bearings. 

This  is  also  adapted  for  upright    shafting,    centrifugal    bearings, 
boal  propellers,  &c. 

In  ihis  age,  when  so  many  of  our  factories  are  run  by  electric 
power,  the  reduction  of  the  friction  in  shafting  has  become  a  very 
inipoilant  consideration. 

"The  adoption  of  ball  or  roller  bearings  generally  will  mean  a 
saving  of  from  50  to  75  per  cent,  in  power  in  Ihe  factories  of  our 
country,  it  is  to  be  hoped  that  Canada  will  utilize  Ihis  great 
invention  and  develop  her  growing  industries. 

J.  R.   11. 
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GREAT  NEW  ENGLAND  SUPPLY  HOUSE. 

The  tremendous  growth  in  the  application  of  electricity,  or 
rather  in  the  use  of  electrical  appliances,  is  nowhere  more  appar- 
ent than  in  the  spacious  store  and  ware — rooms  of  the  Stuart- 
Howland  Company  at  Boston. 

A  litlle  more  than  three  years  ago  this  company  was  organ- 
ized and  started  business  with  a  comparatively  small  but  well 
selected  stock  of  lighting  supplies.  Within  a  few  weeks  the 
agency  for  I  he  well-known  Russell-Tomlinson  telephones  was 
secured,  and  a  telephone   department    added  ;  then    seeing   the 


Gun  Type,  Straight   Line  Suspension. 

Stuart-Howland  Company,  Maoufscturers. 

urgent  demand  for  street  railway  supplies  several  agencies  of 
well-known  manufacturers  were  secured  ;  a  stock  was  purchased 
and  a  street  railway  department  opened.  New  salesmen  were 
added  frequently,  in  fact  we  are  told  that  whenever  a  specially 
able  salesman  applied  for  a  position  he  was  promptly  engaged 
and  a  place  made  for  him. 

Orders  came  pouring  in,  especially  in  Ihe  street  railway  de- 
partment, and  the  manufacturers  were  unable  to  fill  orders 
promptly  ;  customers  clamored  for  their  goods.  The  company, 
not  to  be  outdone,  secured  the  services  cf  some  well-known 
engineers  and  set  to  work  to  design  ad  manufacture  a  complete 
line  of  overhead  and  pole  equipment.  Having  the  benefit  of  Ihe 
experience  of  other  makers  Ihe  designers  were  able  to  avoid 
weakness  in  construction  and  yet  not  increase  Ihe  aggregate 
weight. 

The  result  of  their  work  is  shown  in  six  different  types  of 
overhead  insulation,  12  types  of  bracket  arms,  15  or  20  of  ears, 
and  as  many  more  of  trolley  wheels,  as  well  as  a  great  variety 
of  other  appliances  used  in  Ihe  construction  and  maintenance  of 
street  railways. 

The  entire  line  is  symmetrical,  substantial, and  carefully  made. 
In  proof  of  this  the  company  claim  that  although  last  year  they 
sold  and  delivered  over  1000  miles  of  complete  overhead  and 
pole  equipment  (excepting  wire)  of  their  own  manufacture,  all  of 
which  was  fully  guaranteed,  not  one  complaint  was  received, nor 
was  one  piece  returned  as  defective. 

Being  unable  to  take  care  of  all  their  orders  last  year,  and  10 
avoid  a  repetition  this  year,  they  have  been  making  up  stock 
during  the  winter.  They  have  now  on  hand  and  ready  for  ship- 
ment 18,000  bracket  arms,  also  hangers,  globe  strains,  ears, 
trolley  wheels,  signal  strand,  cross  arms,  cross  arm  braces,  etc., 
in  like  proportion. 

The  business  of  this  company  has  grown  from   a    small    begin- 


Cap  and  Cone  Tvpe,  Double  Curve  Suspension. 
Stuart-Howland  Company,  Manufacturers. 

ning  three  years  ago  to  be  one  of  the  largest  of  its  kind  in  the 
world,  with  branches  in  New  York,  Cleveland,  London  and 
Paris.  Their  stock  at  Boston  includes  praclicully  everything 
electrical,  and  all  standard  lighting,  telephone  and  street  railway 
supplies  are  carried  in  large  quantities.  Some  of  the  comp.'\ny's 
specialties  are  illustrated  on  this  page. 


TELEPHONE  COMPETITION. 

A  committee  was  appointed  by  the  city  council  of  Hamilton  to 
visit  several  American  cities  in  quest  of  information  as  to  tele- 
phone competition.  This  committee  recently  made  its  report, 
which  contains  is  summed  up  in  the  following  conclusions  :  "  It 
is  not  desirable  for  any  community  to  have  competition  in  tele- 
phones unless  it  is  lo  regulate  some  very  grave  evil.  The  almost 
universal  experience  has  been  that  competition  raises  the  rates 
materially  to  business  and  professional  men,  and  lowers  the  rate 
somewhat  to  a  resident.  Competition  in  ordinary  lines  of  busi- 
ness may  be  a  good  thing,  but  your  committee  is  of  Ihe  opinior! 
that  in  telephony  Ihe  rates  should  be  regulated  by  some  other 
means,  competition  being  costly  and  up  to  the  present  time 
somewhat  in  the  nature  of  an  experiment.  Government  owner- 
ship of  the  lelephone  trunk  lines,  with  local  ownership  of  the 
local  lines,  would  be  one  solution  of  Ihe  difficulty,  and  probably 
ihe  very  best  solution.  Absolute  government  control  of  all  tele- 
phone lines  would  be  another  solution.  Government  control  of 
the  rates  would  probably  be  the  most  natural  solution  of  the 
present  state  of  affairs  in  Canada.  If  the  government  controlled 
the  trunk  lines,  the  municipalization  of  the  local  lines  would  be 
a  comparatively  simple  matter,  but  with  the  trunk  lines  in  the 
hands  of  the  Bell  Company,  and  also  the  local  lines  in  the  hands 
of  the  Bell  Company,  the  installation  of  a  municipal  plant  would 
be  merely  the  introduction  of  competition." 


RUNNING  A  GAS  ENGINE. 
In  starling  and  running  a  gas  engine  there  are  several  points 
which  the  altendani  must  look  out  for.  An  oil  cup  may  run  dry 
or  get  stopped  up.  A  lock  nut  may  work  loose  on  a  valve  stem 
and,  if  not  looked  after,  may  wear  off  the  cotter  pin  above  it  and 
allow  the  valve  to  drop  inio  Ihe  cylinder.       An    ignitor    wire  may 


Boston  Type,  Straight  Line  Suspension. 
.Stuart-Howland  Company,  Manufacturers. 

work  out  of  the  terminal  nut  and  become  grounded,  thereby  shut 
ting  down  the  engine.  This  last  would  not  happen  if  the  set 
screw  in  Ihe  terminal  nut  had  been  clamped  down  on  the  wire.  A 
trip  stem  nut  may  work  loose,  so  as  to  prevent  contact  taking 
place  between  the  points  of  that  ign'tor,  thus  causing  the  cylin- 
der to  miss  fire,  or  it  may  move  in  the  opposite  direction  till  it  al- 
lows the  points  to  remain  permanently  in  contact,  thus  short-cir- 
cuiting the  other  ignilors  and  causing  a  shut  down. 

An  advantage  of  a  two  or  three  cylinder  engine  is  that  a  failure 
of  one  cylinder  does  not  cause  the  engine  to  stop,  and  many 
small  derangements  may  be  cured  while  running.  An  exhaust 
valve  may  leak  and  need  grinding.  An  agilator  may  become 
grounded  by  moisture  or  carbon.  A  battery  may  become  ex- 
hausted and  need  renewal.  A  bearing  may  need  keying  up. 
Backfiring  is  the  ignition  of  the  explosive  mixture  before  it  has 
entered  ihe  cylinder.  A  sharp  explosion  and  a  jet  of  flame  from 
Ihe  air  inlet  usually  accompanies  it.  That  may  be  caused  by  a 
bad  mixture  of  gas  and  air,  burning  so  slowly  that  flame  hangs  in 
the  cylinder  during  the  whole  of  the  expansion  and  e.\haust 
stroke,  thus  igniting  the  incoming  gases  when  the  valve  opens. 
Or  more  rarely,  a  leaky  inlet  valve  may  allow  the  explosion 
flame  to  shoot  into  the  mixture  outside  and  ignite  it.  Backfiring 
should  be  cured,  for  it  checks  the  speed  of  the  engine  and  sooner 
or  later  necessitates  new  inlet  valve  springs.  By  driving  Ihe  in- 
let valve  down  till  the  spring  comes  solirl  it  often  wedges  one  coil 
side«ays  over  another,  thus  crushing  ihem  together  and  decreas- 
ing the  lifting  power  of  the  spring. 


The  Vancouver  Electrical  Works,  of  Vancouver,  B.  C,  intend 
to  build  direct  connected  marine  outfits  up  to  isolignts  capacity. 
The  manager  is  Mr.  J.  Shipton. 


The  power  plant  at  Ragged  Rapids,  owned  by  the  town  of 
Orillia,  Ont.,  has  been  assessed  for  $25,000  by  the  assessor  in 
Matchedash.  The  town  has  entered  an  appeal  on  the  ground 
thai  the  properly  of  one  municipality  is  not  taxable  in  another 
municipalily. 
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SPEED  OF  MOTOR  VEHICLES. 

A  bill  has  been  introduced  in  the  Ontario  Legislature 
by  Mr.  Preston    to  regulate  the  speed  and   operation  of  ■ 
motor   vehicles  on  highways.      It  provides  also  for  the 
payment    to  the  Government  of  a  nominal  registration 
fee.     The  provisions  as  to  speed  are  as  follows  : 

No  motor  vehicle  shall  be  run  upon  any  public  high- 
way within  any  city,  town  or  incorporated  village  at  a 
greater  rate  of  speed  than  ten  miles  an  hour,  or  upon 
any  public  highway  outside  of  any  city,  town  or  incor- 
porated village  at  a  greater  speed  than  fifteen  miles  per 
hour,  unless  authorized  to  do  so  by  by-law  of  said 
mnnicipality. 

No  person  shall  drive  a  motor  vehicle  upon  any  pub- 
lic street,  public  highways,  public  roads,  parks,  public 
parkways  or  public  driveways  in  this  province  in  a  race 
or  on  a  bet  or  wager. 

Every  person  having  control  or  charge  of  a  motor 
vehicle  shall,  whenever  upon  any  public  street  or  way 
and  approaching  any  vehicle  drawn  by  horse  or  horses 
or  any  horse  upon  which  any  person  is  riding,  operate, 
manage  and  control  such  motor  vehicle  in  such 
manner  as  to  exercise  every  reasonable  precaution  to 
prevent  the  frightening  of  any  such  horse  or  horses, 
and  to  insure  the  safety  and  protection  of  any  person 
riding  or 'driving  the  same.  And  if  any  such  horse  or 
horses  appear  frightened  the  person  in  control  of  such 
motor  vehicle  shall  reduce  its  speed,  and  if  requested 
by  signal  or  otherwise  by  the  driver  of  such  horse  or 
horses,  shall  not  proceed  further  towards  such  animal, 
unless  such  movement  be  necessary  to  avoid  accident 
or  injury,  or  until  such  animal  appears  to  be  under  the 
control  of  its  rider  or  driver. 

Upon  approaching  a  crossing  of  intersecting  ways, 
and  also  in  traversing  the  crossing  or  intersection,  or 
in  crossing  a  bridge,  the  person  in  control  of  a  motor 
vehicle  shall  run  it  at  a  rate  of  speed  less  than  that 
specified,  and  not  greater  than  is  reasonable  and  proper, 
having  regard  to  the  traffic  and  use  of  the  intersecting 
ways  or  bridge. 


CARE  OF  A  GAS  ENGINE. 

There  are  a  number  of  little  things  that  may  happen 
to  a  gas  engine  which  the  attendant  must  look  out  for. 
An  oil  cup  may  run  dry  or  get  stopped  up.  A  lock  nut 
may  work  loose  on  a  valve  stem,  and,  if  not  looked 
after,  may  wear  off  the  cotter  pin  above  it,  and  allow 
the  valve  to  drop  into  the  cylinder.  An  igniter  wire 
may  work  out  of  the  terminal  nut  and  become  grounded, 
thereby  shutting  down  the  engine.  This  last  would 
not  happen  if  the  screw  in  the  terminal  nut  had  been 
clamped  down  on  the  wire.  A  trip  stem  nut  may  work 
looi-e,  so  as  to  prevent  contact  taking  place  between  ihe 
points  of  that  igniter,  thus  causing  the  cylinder  to  miss 
fire,  or  it  may  move  in  the  opposiie  direction  until  it 
allows  the  points  to  remain  permanently  in  contact, 
thus  .>.hor!-circuiting  the  other  igniters  and  causing  a 
shut-down. 

An  advantage  of  a  two  or  three-cylinder  engine  is 
that  a  failure  of  one  cylinder  does  not  cause  the  engine 
to  stop,  and  many  small  derangements  may  be  cured 
while  running.  An  agitator  may  become  grounded  by 
moisture  or  carbon.  A  battery  may  become  exhausted 
and  need  renewal.      .A  bearing  may  need  keying  up. 

Backfiring  is  the  ignition  of  the   explosive    mixture 


before  it  has  entered  the  cylinder.  A  sharp  explosion 
and  a  jet  of  flame  from  the  air  inlet  usually  accompanies 
it.  That  may  be  caused  by  a  bad  mixture  of  gas  and 
air  burning  so  slowly  that  flame  hangs  in  the  cylinder 
during  ihe  whole  of  the  expansion  when  the  valve 
opens.  Or,  more  rarely,  a  leaky  inlet  valve  may  allow 
the  explosion  flame  to  shoot  into  the  mixture  outside 
and  ignite  it. 


Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  June  1,  1903. 

The  Montreal  Railway  employees  wlio  struck  about  tliree 
months  ago  did  so  well  that  they  thought  they  would  repeat  the 
dose  and  struck  again  just  before  the  holiday  (Victoria  Day.) 
Luckily,  the  street  railway  decided  that  they  had  had  enough 
nonsense  and  fought  the  strike  to  a  finish.  There  are  a  few 
motormen  and  conductors  now  looking  for  a  job  and  some  others 
gracing  the  common  jail  as  the  result  of  intimidation  and  violence. 
The  public  were  justly  incensed  against  the  strikers  and  patron- 
'zed  freely  the  cars  run  by  non-union  men.  Although  the  average 
business  man  would  as  leave  "loaf  around  the  house"  on  a  holi- 
day, the  ladies  and  children  who  usually  take  a  run  out  to  the 
suburbs  were  greatly  inconvenienced.  A  prominent  official  of  a 
Trades  Union  was  heard  to  remark  that  he  had  long  advocated 
a  Canadian  Union,  and  that  this  was  the  first  blow  and  a  heavy 
one  to  the  International. 

The  honors  were  carried  off  by  Mr.  W.  G.  Ross,  Secretary- 
Treasurer  of  the  Montreal  Street  Railway,  who  stood  to  his  guns 
and  would  brook  no  interference  from  either  unions  or  concilia- 
tors, either  of  the  alcfermanic  or  Mulock  variety.  Mr.  Resin  Orr 
represented  the  Yankee  end  of  the  stick  and  has  lost  both  ways. 
'Resin"  is  said  to  be  a  semi-transparant  and  rather  brittle  sub- 
stance; so  his  "strike"  and  "Inlematii/nal  '  got  broken,  and  the 
majority  of  the  men  have  seen  through  the  little  game  of  sending 
their  money  to  the  United  States  to  help  Waterbury,  Bridgeport, 
and  other  strikes. 

Now  that  business  is  again  normal,  Mr.  W.  G.  Ross  promises 
the  men  a  substantial  subscription  to  their  Mutual  Benefit  Society, 
which  it  is  understood  they  are  now  forming;  and  will  not  allow 
any  vindictive  feeling  to  be  shown  the  strikers,  who  h.ive  •-eeii  the 
error  of  their  ways  and  are  back  on  duly. 

The  Electrical  Workers  Union  declared  a  strike  about  M.^y  23- 
on  the  Montreal  Light,  Heat  and  Power  Company  affecting  about 
one  hundred  employees,  chiefly  line  men.  As  the  manager  had  re- 
peatedly stated  that  he  would  meet  a  deputation  of  bona-fide  em- 
ployees, and  would  not  treat  with  the  union  as  a  union — the  more 
especially  as  it  is  practically  a  branch  of  a  U.S.  organization — 
many  of  the  men  can  blame  themselves  if  they  find  it  impossible 
to  get  their  positions  back  again  later.  Everything  points  that 
way  now. 

The  City  Council  have  brought  up  the  underground  conduit 
question  again,  claiming  that  owing  to  the  amalgamation  of  the 
companies  thete  would  now  be  no  divergent  interests,  and  that  if 
such  were  built  by  the  city  and  leased  it  would  bring  in  a  "hand- 
some" revenue  to  the  city.  The  word  "handsome"  sounds  as  it 
it  were  intended  to  bleed  the  electric  companies  to  provide  the 
city  with  revenue,  and  spoils  the  whole  preamble.  The  need  of 
such  a  conduit  is  obvious  to  any  person,  and  the  argument  of  one 
common  interest  is  also  good;  but  if  it  is  going  to  mean  extor- 
tionate rentals  they  will  find  a  surprise  party  in  the  shape  ot  con- 
siderable opposition,  not  to  speak  of  the  franchises  granted  by 
the  legislature. 

Mr.  Chas.  Morton,  manager  of  the  Standard  Light  and  Power 
Company  for  many  years,  has  severed  his  connection  since  con- 
solidation. Mr.  Morton's  regime  was  successful,  the  balance 
sheet  showing  on  the  right  side,  and  many  of  his  old  customers 
will  rniss  the  well  known  face  when  they  go  to  transact  their  bus- 
iness. The  accounting  department  for  Ihe  Standard  Company  is 
already  turned  over,  and  bills  are  now  payable  to  the  Montreal 
Light,  Heat  &  Power  Company. 
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SPARKS. 

The  Council  of  Windsor  Mills,  Que.,  have  decided  to  inslall  a 
municipal  electric  light  plant. 

The  Bell  Telephone  Company  have  built  two  copper  metallic 
lines  between  Magog  and  Georgeville,  Que. 

The  New  Brunswick  Telephone  Company  have  decideil  to  in- 
stall a  telephone  exchange  at  St.  Andrews,  N.  B. 

The  town  of  Sackville,  N.  B.,  proposes  to  issue  debentures  for 
the  purpose  of  purchasing  the  electric  light  plant. 

The  Ottawa  Electric  Railway  Company  has  a  bill  before  the 
Legislature  increasing  its  borrowing  powers  to  $1,000,000. 

An  act  has  been  introduced  in  the  Ontario  Legislature  provid- 
ing for  the  extension  of  the  Guelph  Street  Railway  and  for 
changing  the  name  to  the  Guelph  Radial  Railway. 

The  International  Carbon  Company,  of  Toronto,  has  been  m- 
corporaled,  with  a  capital  of  $15,000,  the  provisional  directors 
being  Messrs.  George  J.  Castle,  S.  W.  McKeown  and  J.  J.  Seitz. 

The  Chippewa  Electric  Company,  the  purchasers  of  the  Algoma 
Eleclric  Company's  slock  and  business  at  Sauli  Ste.  Marie,  have 
secured  the  contract  for  wiring  the  new  Grand  Trunk  freight 
sheds  at   North  Bay. 

The  Whitney  Electrical  Instrument  Company,  of  Concord,  New 
Hampshire,  recently  lost  almost  their  entire  plant  by  fire.  It  is 
understood  that  arrangements  have  been  made  to  rebuild  imme- 
diately. 

Mr.  J.  W.  Nesbilt,  K.  C,  solicitor  for  the  Hamilton,  Caledonia 
&  Lake  Erie  Railway  Company,  says  the  construction  of  an  elec. 
trie  (ailway  will  be  commenced  as  soon  as  sufficient  stock  is  sub- 
scribed. 

Mr.  A.  Heathcote  is  in  charge  of  the  engineers  who  are  sur- 
veying for  an  electric  railway  to  extend  from  Winnipeg  to  Sel- 
kirk, Man.  The  capitalists  behind  the  scheme  belong  chiefly  to 
Winnipeg. 

The  town  of  Lucknow,  Ont.,  will  hkely    purchase   the   electric 


light  plant  from  the  owners  and  install  a  modern  system.  Mr. 
H.  F.  Strickland,  eleclrical  engineer,  of  Toronlo,  has  the  matter 
in  hand  for  the  town. 

Mr.  H.  P.  Dwight,  general  manager  of  the  Great  North-West. 
ern  Telegraph  Company,  Toronto,  recently  returned  from  New 
York,  where  he  conferred  with  the  Western  Union  Telegraph 
Company  in  respect  to  proposed  extensions. 

Mr.  Michael  Connoly,  of  Montreal,  has  secured  the  contract 
for  the  completion  of  the  works  of  I  he  North  Shore  I'ower  & 
Railway  Company  at  Seven  Islands,  Que.  The  contract  includes 
the  building  of  a  railway,  wharves,  pulp  mills,  etc. 


Thos.  .S.  Clarkson  Memorial, 
Potsdam,  N.Y. 


GlarKson  School  oT  Technoloou 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Eleclrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Mas'^ena  and  the  engineering  developments  along  Ihe  St. 
Lawrence  River.      Healthful  climate.      Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


ELECTRICAL  REPAIRS 


In  the  large  and 
apparatus  is  carried  ou 
apparatus  sent  in  to  be 
cases  they  would  prefei 
it  with  dispatch  and  at 


ell  equipped  factories  where  the  manufaciure  of  electrical 
under  ihe  piece  work  system,  they  find  that  repair  work  or 
epaired  or  rewound  interferes  with  this  system,  and  in  many 
not  10  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
L  reasonable  price.     Knowing  the  above  to  be  a  fact, 


MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 


nave  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  nearly  ^ 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  The 
f  ictory  it  so  arranged  that  they  can  ryn  night  and  day,  and  work  can  be  finished 
the  shortest  possible  ti.ne.  Telephone  Main  3i49> 


Laurie  Engine  Company 


MONTREAL,  CANADA. 


Some  Laurie  Corliss 
Installations : 


British  Columbia.  Electric 
Ry.  Co.  -  2.100  H.  P. 

Winnipeg  Electric  Street  Ry. 
Co.         -         -         2.200  H.  P. 

Toronto  Electric  Street  R.y. 
Co.         -  -         1,500  H.  P. 

Montreal  Street  Railway 
Co.         -         -         11.500  H.  P. 

Dominion  Iron  (Si.  Steel 
Co.         -         -         2.400  H.   P. 

Ca.pe  Breton  Electric  Tram- 
way Co.         -         1.200  H.  P. 


V^^  V^r"V'V"V~^ 


p.  H.  Laurie  Vertical  Cross  Compound  Electrical  Engine 


LAURIE  CORLISS  ENGINES 
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THE  CANADIAN  CASUALTY  &   BOILER  INSURANCE 

COMPANY. 

This  company,  as  its  name  implies,  has    been    founded    for  the 

purpose  of  a  general  accident  business  as  well  as  boiler  insurance 

and  inspection,  and  has  in  the  short  lime  of  its  existence  already 

gStablished  itself  well  in  the  insurance  world.      This  is  scarcely  to 

e  wondered  at  in  view  of  the  fact  that   the  directors  of  the  com- 

any  have  spared  no  endeavors  to  make  the  staff  of  the  company 

thoroughly  competent  and  efficient  one.   The  managing  director. 


Wickens  at  the  head  of  the  engineer's  department  it  is  safe  to  say 
that  the  interests  of  the  insurers  will  be  well  looked  after,  as 
everybody  knows  how  important  is  periodical  inspection  by  a 
competent  and  experienced  engineer.  As  an  engineer  erecting 
and  operating  steam  plants,  Mr.  Wickens  brings  expert  practical 
knowledge  10  bear  upon  his  deliberations  as  chief  of  the  engin- 
eers' department  of  the  Canadian  Casually  and  Boiler  Insurance 
Company. 

The  efficiency  of  the  engineers'  department    enables   this  com- 
p.iny  to  extend  its  operations  in  a  way  few  other    companies    can 


.Mk.   a.  .M.   Wkkkns, 
Cliief  Engineer    The  Canadian  Casualty  vSc  Boiler  Insvirance  Company. 

Mr.  A.  G.  C.  Dinnick,  himself  a  man  of  great  business  experience 
and  ability,  has  a  special  gift  of  choosing  good  men  for  the  var- 
ious departments  of  his  institution.  The  chief  engineer  of  the 
company,  Mr.  A.  M.  Wickens,  is  a  gentleman  without  a  peer  in 
his  profession.  Until  recently  he  held  the  position  of  chief  en- 
gineer of  the  Public  Works  Department  of  the  Ontario  Govern- 
ment, as  well  as  Inspector  of  Boilers  in  the  Government  Institu- 
tions. He  resigned  this  position  in  order  to  accept  the  appoint- 
ment offered  to  him  by  the  Canadian  Casualty  and  Boiler  Insur- 
ance Company  as  their  chief  engineer.       With  an  expert  like  Mr. 


aging  Dh 


OlNXKK, 

sualty  &  Boiler  Insurance  Company 


follow.  The  company  is  in  a  position  to  give  expert  advice  upon 
the  erection  ol  any  kind  of  steam  or  electrical  plants,  a  feature 
which  interested  parties  will  presumably  be  quick  to  take  ad- 
vantage of. 

The  public  have  been  quick  to  recognize  the  advantages  offered 
to  them  by  this  company,  and  the  .iipount  of  policies  written  is 
the  best  proof  of  this  contention.  With  the  energeiic  manage- 
ment and  the  practical  knowledge  combined,  the  Canadian 
Casualty  and  Boiler  Insurance  Company  is  sure  to  take  a  lead- 
ing place  in  its  class  of  business  in  the  very  near  future. 


YI^    BUTLID 

§wiiciiDoar(l§ '-  Panel  Boards 


SEND    US    YOUR   SPECIFICATIONS 


We  also  maLnvifacture  a  full  line  of  Knife 
Switches,  Time  Switches  and  the  Hill 
AutomoLtic  Switch     V     V     v     V     V     v 


The  Hill  Electric  Switch  Co.,  Limited, 


426  St.  Paul  Street 

j^k^MONTREAL 
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TRADE  NOTES. 

J.  C.  Wilson  &  Company,  Glenora,  Ont.,  have  under  construc- 
tion two  33-inch  vertical  "Little  Giant"  turbines  for  Stuart  Bros., 
Mitchell,  Ont.,  who  are  making-  some  improvements  in  their  flour 
mill. 

The  two  600  h.  p.  vertical  cross-compojnd  engines  which  the 
Kobb  Engineering-  Company  are  supplying  for  the  Nova  Scotia 
Steel  Company  s  plant  at  Sydney  Mines  will  be  filled  with  (he  new 
Armstrong  Corliss  valve  gear  and  Robb  governors.  The  engines 
are  to  be  direct  connected  to  Canadian  General  Electric  gener- 
ators. 

J.  C.  Wilson  &  Company,  Glenora,  Ont.,  announce  the  follow- 
ing recent  shipments  of  "Little  Giant"  turbines.  Note  their  des- 
tination and  you  will  see  how  fully  they  cover  the  country — Wm. 
Henstridge,  Notch  Hill,  B.  C,  a  6-inch  vertical  ;  Jno.  Warcup, 
Lemisurier,  Que.,  a  16-inch  vertical  ;  J.  H.  Mullen,  Bear  River, 
N.  S.,  a  12-inch  vertical  ;  Frank  Saunders,  Gander  Bay,  New- 
foundland, an  18-inch  vertical. 


form  the  annals  of  the  Pacific  Cable  project  in  which  from  first 
to  last  Canada  has  taken  such  a  conspicuous  part  ;  and  secondly, 
to  educate  and  mould  the  public  mind  in  all  the  King's  posses- 
sions around  the  world  in  respect  to  a  much  l?rger  subject  in 
which  Canada  with  the  whole  Empire  is  immensely  interested. 


PUBLICATIONS. 

The  General  Electric  Company  have  issued  a  neat  booklet 
descriptive  of  the  various  types  of  fan  motors. 

Messrs.  James  Hope  &  Sons,  of  Ottawa,  have  issued  a  new 
publication  entitled  "The  All-Red  Line,"  the  editor  of  which  is 
Mr.  George  Johnson,  Dominion  Statistican.  The  design  of  the 
publication  is  two  fold,    1st,  to   place  on    record  in  a    convenient 


SPARKS. 

The  electric  railway  from  Brantford  to  I'aris,  Ont.,  was  open- 
ed on  May  12th.      The  fare  for  the  round  trip  is  thirty  cents. 

By  a  vote  of  79  to  1  the  ratepayers  of  Gravenhurst,  Ont.,  have 
decided  to  purchase  the  electric  plant  from  the  Gravenhurst 
Electric  Light  Company. 

Mr.  Judd  is  actively  pushing  the  preliminary  arrangements  for 
the  construction  of  an  electric  railway  connecting  Kingston, Gan- 
anoque,  Perth,  and  Lanark.  The  line  would  be  47  miles  in  leng'tht 
and  would  cost  about  $10,000  per  mile. 

A  new  system  c(  telegraphy  has  been  tested  between  the  post 
offices  of  London  and  Glasgow.  By  the  new  method  twelve 
messages  can  be  sent  over  the  same  wire  simultaneously,  and 
the  number  can  be  doubled  by  the  duplex  method  of  transmission. 

Port  Colborne  and  Thorold  parties  have  asked  the  Dominion 
Government  to  incorporate  the  Erie  Ontario  Power  Company, 
The  bill  is  being  opoosed  by  the  Hamilton  &  Lake  Erie  Power 
Company,  on  the  ground  that  the  proposed  field  of  operations  is 
the  same  as  that  covered  by  I  heir  charter  obtained  about  two 
years  ago. 


SWEDISH  CHARCOAL 


IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 
STAMPINGS. 

134  UPPER  THAMES  ST. 
LONDON,  ENG. 


Magnet   Forgings.  Slabs,   Bars 
in  the  Rough  and  Machined. 


TURNER  BROS., 


Telegraphic  Add 

MILD  STEEL  CASTINGS  FOR  MACNETS 

Sole  Representali' 


,  'Sheetiron*.  London.  Established  1870. 

mflGNET    STEEL   FOR    TELEPHONE© 

for  Canada:  Peacock  Brothers,  Canada  Life  Buildings,  Montreal. 
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Discs  over  5  feet  diameter 

and  Plain  Circles 
Sheets  up  to  66  in  wide. 


Dick,  Kerr  &  Company 
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WINDING  OF  WESTINGHOUSE  TRANSFORMERS. 

Oil-insulated  self-coolinj{  transformers  may  be  wound  for  prac- 
tically any  voltage  desired.  The  following  high  tension  voltages, 
however,  hAve  been  adopted  as  standard:  2200,  6600,  iiooo, 
16500,  22000,  33000  and  44000.  Taps  are  brought  out  from  the 
high  tension  winding  for  three  lower  voltages.  This  provision 
makes  it  possible  to  use  duplicate  transformers  at  both  ends 
of  the  transmission  line,  the  taps  on  the  lowering  transformers 
accommodating  them  to  the  reduced  line  voltage.  The  follow- 
ing table  shows  the  exact  voltages  for  which  Westinghouse 
standard   transformers  are  wound: 

Standard   Voltages    for    Oil-Insulated    Self-Cooling 


T 

ransformers. 

2200 

6600 

1 1000 

16500 

22000 

33000 

44000 

2100 

6300 

10500 

■575° 

2 1 000 

31500 

42000 

2000 

6000 

1 0000 

15000 

20000 

30000 

40000 

1900 

5700 

9500 

14250 

igooo 

28500 

3S000 

Transformers  of  a  capacity  not  exceeding  150  k.  w.  may  be 
wound  for  voltages  as  low  as  50,  and  the  larger  transformers  for 
voltages  as  low  as  too.  Either  or  both  windings  may  be  divided 
into  two  equal  parts  so  arranged  as  to  permit  either  series  or 
multiple  operation,  the  change  being  effected  by  a  simple  rear- 
rangement of  connectors  on  the  terminal  block.  Taps  may  be 
brought  out  from  the  low  tension  winding  for  ample  variation  in 
both  voltage  and  ratio,  and  are  provided  for  a  total  of  five  volt- 
ages, full  voltage,  5  per  cent,  and  10  per  cent,  less  than  full  volt- 
age, half  voltage,  and  5  per  cent,  less  than  half  voltage. 


As  showing  the  remarkable  extension  of  street  railways  and 
electric  railways  in  the  United  States,  the  census  'preliminary  re- 
port of  that  country  on  that  subject  is  eloquent.  It  shows  that  in 
the  last  ten  years  their  mileage  lias  increased  187.85  per  cent., 
the  tiumber  of  passengers  carried  137.94  per  cent.  The  number 
of  miles  operated  by  animal  power  shows  a  decrease  of  95.42  per 
cent.,  259  miles  being  so  operated  at  the  presentitrme. 


0.ec.C.rre.«..po.r  INDEPENDENT       UNITS 

Generators  p^^    ^^^^    FACTORY,    youf    SAWMIlL,    yout    STORE,    your 

YAGHT.S  and  your  STEAMERS,  your   COUNTRY-HOUSE 
or  your  HOTEL. 


Direct-Connected  to  a  throttle- 
governed   Sleeper  Engine. 


The  armatures  will  not  heat. 

The  commutators  will  not  spark. 

The  control  is  automatic,  there  is  no  fluctuation  of  light. 

Taken  altogether  they  are  the  most  efficient  and  the  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 


Write  us  for  particulars,   catalogs  and   prices. 


The  SLEEPER  ENGINE  COMPANY.  Limited 

Office  arvd  works,  corner  Darling  esLnd  Notre  DaLme  Streets,  Montreal 
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LEGAL  DECISIONS. 

Ottawa  Electric  Company  vs.  Birks 
&  Sons. -This  was  a  test  case  wherein  the 
Ottawa  Electric  Company  wished  to  ascer- 
tain whether  the  contracts,  which  are  made 
with  customers,  are  equally  binding  upon 
their  custmers  as  upon  the  company.  In 
this  case  Messrs.  Birks  &  Sons  had  had 
some  negotiations  with  the  company  with 
a  view  to  some  changes  in  the  arrange- 
ments and  on  this  account  held  that  the 
contract  had  been  voided  and  that  it  was 
otherwise  informal.  The  court  sustained 
the  company'sclaims,and  there  will  now  be 
no  doubt  as  to  their  ability  to  enforce  the 
contracts  which  are  made  with  customers. 

Ottawa  Electric  Co.  v.  City  of  Ot- 
tawa.— A.  B.  Aylesworth,  K.  C,  and  T. 
McVeity  (Ottawa),  for  defendants,  appeal- 
ed from  judgment  of  Boyd,  C.  ( i  O.  W. 
R.  508),  allowing  appeal  of  plaintiffs  and 
dismissing  appeal  of  defendants  from  re- 
port of  local  Master  at  Ottawa.  The  ac- 
tion was  brought  by  plaintiffs  to  recover 
$18,669.50,  alleged  to  be  due  by  defend- 
ants, for  electric  lighting  of  the  City  of 
Ottawa  under  a  contract.  The  contro- 
versy was  as  to  the  legal  relationship  of 
the  parties  in  consequence  of  the  destruc- 
tion of  the  works  of  plaintiffs,  in  common 
with  a  large  part  of  the  City  of  Ottawa, 
by  the  great  fire  in  April,  1900.  The 
Chancellor  read  the  contract  as  meaning 
that  if  no  light  was  furnished  from  unfor- 
seen  accident  there  was  to  be  no  pay  and 
no  penalty  durinff  such  time;  when  light 
began  to  be  furnished  pay  began  pro  tan- 
to,  the  company  all  the  while  being  in  no 
default. 


Mr.  George  Foss  is  superintending  the 
installation  of  the  municipal  electric  plant 
at  Windsor  Mills,  Que. 

It  is  the  intention  of  the  Engineers'  Club 
of  Toronto  to  make  a  two  days'  visit  to 
Peterboro  this  summer,  to  inspect  the 
hydraulic  lift  lock  now  nearing  completion 
and  other  engineering  features  in  the 
vicinity  of  Peterboro.  Mt.  J.  A.  Culver- 
well  has  promised  to  provide  a  trip  by 
steamer  on  the  back  waters,  and  it  is 
probable  that  a  formal  reception  will  be 
tendered  the  society  by  the  Council.  The 
date  of  the  visit  has  not  yet   been  fixed. 

Sole  Makers  of  the  .   . 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap. 


Syracuse  Smelting  Works 

MONTREAL,  P.  Q. 
Head    Office    American   Works,  94  Gold    St., 
New  York  City. 


r^    V     T  H  E     V     ^« 
MARINE 

Gasoline  Engine 

Simplest,   Safest    a.nd 
Most    R.elia.ble. 

Hamilton  Motor  Works 

Ha.miltor\,    CanaLdaL. 

258    Catharine    Street    North. 


'Engines  in  successful  operation  from 
Halifax  to  Vancouver." 


CHASE-SHAWMUT  COMPANY 

590  Atlantic  Avenue.  BOSTON,  MASS. 

Electrical  Specialties 


RELIABLE 


DURABLE 


EFFICIENT 


ECONOMICAL 


"Shaujmut"  Tested  Fuse  Wire  and  Links 
"Shau/mut"  t  nclosed  Indicating  Fuaes 
"6'haiumul"  Junction  and  Outlet  Boxes 
' 'Shawmu  1"  h  exible  Rail  Bonds    ...J'^'^^i 
"Shawmut"  and  "Monadnnch"  Switches 
"Chase"    Nipples    and    Flexible    Conduit 
^_^  Couplings  .  _► 


"Boston"  Cable  Hangers 
"Cushing"  Theatie  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


REGISTERED  igor 


KING  EDWARD  DYNAMOandMOTOR 

i^'^S^.^.^.^.  CONSOLIDATED  ELECTRIC  CO.,  Limited. 

9  and  II  Court  Street.  TORONTO. 


Cold  Water  Paint  for  Outside  and  Inside  Use. 


Weather  Proof. 
Fire  Proof. 

Standard ;  Matchless  Quality. 


White  and  Colors. 
COLOR  CARDS  AND  PARTICULARS  FROM 


Duracble. 

W.  A.  FLEMING  &  CO., 

771  Craig  St.,  Montreal. 


CANADIAN 


ELECTRICAL    NEWS 


AND 


ENGINEERING   JOURNAL 


Vol.  XIII. 


JULY,  1903 


No.  7. 


OTTAWA  ELECTRIC  COMPANY. 

Then  annual  meeting  of  the  Ottawa  Electric  Com- 
pany was  held  a  fortnight  ago.  The  report  submitted 
showed  that  the  gross  revenue  from  all  sources  for  the 
year  was  $217,386.83,  and  the  expenses  of  operating 
and  maintenance  $118,890.44,  leaving  a  gross  profit  for 
the  year  of  $98,496.39.  The  gross  revenue  as  com- 
pared with  the  previous  year  decreased  $10,248,00  due 
to  a  reduction  of  20  per  cent,  in  th?  charges  for  light- 
ing which  came  into  effect  on  November  ist,  1902,  and 
a  further  reduction  of  20  per  cent,  which  took  effect 
February  ist,  last.  The  sum  of  $58,541.95  was  ex- 
pended   upon    capital    account  during  the  year  for  the 


THE  CANADIAN  ELECTRIC  LIGHT 
COMPANY. 

The  annual  report  of '  the  Canadian  Electric  Light 
Company,  of  Quebec,  Que.,  presented  at  the  annual 
meeting  in  that  city  on  June  23rd  states  that  on  the 
ist  of  May,  1902,  they  had  in  operation  5,777  electric 
lamps,  and,  on  the  30th  of  April,  this  year,  they  had 
11,484,  that  is,  4,410  more  than  during  the  last  year, 
which  is  equivalent  to  an  increase  of  62  per  cent.  On 
the  30th  of  April,  1902,  they  supplied  72  electric  horse- 
powers, as  motive  power.  Oh  the  30th  of  April,  this 
year,  they  supplied  276,  which  represents  an  increase 
of  362  per  cent. 


The  C.   E.  A.  Convention  Groi-p  at  the  Canada   IAundkn    i. ^ 


new  power  house  switch-board,    extension  of  pole  lines 
and  circuits,  etc. 

The  statistical  statement  contained  the  following  in- 
formation :  The  increase  in  the  number  of  customers 
for  the  year  was  321,  the  figures  standing:  1902, 
5,820;   1903,6,141.      In  the   number   of   incandescent 


The  company  are  now  supplying  power  for  the  oper- 
ation of  the  Levis  County  Electric  Railway,  the  con- 
struction of  which  is  largely  due  to  the  president,  Mr. 
G.  U.  G.  Holman. 

The  report  further  states  that  the  company  have 
laid  a  second  cable  across  the  river.      It    is    placed    far 


lights  installed  there  was  an  increase  of  9,926,  the   fig-  enough  from  the  first  cable  that  the  two  will  not  be  ex- 

ures  reading  :   1902,  104,407;   1903,  114,133.      In  1903  posed  to  the  same  risks  and  the  same    inconveniences, 

there  were   887  arc   lamps   as  against  752  for  the  pre-  The  new  installation  at  Chaudiere  Falls,  including  new 

vious  year,  an  increase    of    135.      Heaters    showed    an  turbines  and  dynamos,  is  expected  to  be  completed    in 

increase  of  six,  there  being  30  in  1903  as  against  24  in  September. 

1902.      Motors  showed  a  similar  increase    in   numbers.  For  the  twelve  months  ending  April  30th,    1903,   the 

there    being    163    in    1903  as  against  157  in  1902.      In  earnings  of  the  company  were  $35,459.54,  an  increase 

the  last  nine  years  there  has  been  an  increase  of  3,421  of  $15,915.27.     The  new  plant  will    increase    the    pro- 

in  the  number  of  the  company's  customers,  in  fact  the  ductive  power  by  about  66  per  cent, 

number  has  been  doubled.  ^^__^_______— ^-^- 

Directors  were  elected,  and  at  a  .subsequent  meeting  ^^^  ^^^^  ^^^^^.^  ^^  P^_.^  ^.„.^_^_  O^,  _  ,,^^^  appointed  a 
of  the  directors  the  following  officers  were  chosen:  committee  to  act  with  an  engineer  in  ascertaining  the  cost  of  de- 
President,  T.  Ahearn  •  Vice-President,  F.  P.  Bromp-  veloping  2,000  horse  power  of  electrical  energy  at  Ecarte 
ton.  Rapids. 
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The    Thirteenth    Annual    Con- 
The  Ca.^*^'^"  f  •«'=«'■'-  vention     held    in    Toronto    last 

cat  Association. 

month  marked  another  distinct 
advance  in  the  history  of  the  Association  which  has 
made  steady  and  substantial  progress  since  its 
organization.  Starting  with  a  membership  of  about 
twenty-five  it  has  grown  to  be  a  strong  and  influential 
organization  with  nearly  four  hundred  members  repre- 
senting electrical  interests  in  every  part  of  Canada, 
with  a  tair  sprinkling  from  the  United  States. 


The  recent  convention  brought  together  an  attendance 
of  nearly  two  hundred,  and  included  members  from 
such  distant  points  as  Halifax,  the  Northwest  Terri- 
tories, St.  Louis  and  Cincinnati.  A  gratifying  feature 
was  the  large  and  constant  attendance  of  members  at 
the  business  sessions,  and  their  close  attention  to  the 
papers  and  discussions.  This  may  be  taken  as  proof  of 
a  desire  to  profit  by  the  information  supplied  at  these 
meetings  by  experts  and  men  of  wide  experience  in 
the  electrical  field.  The  papers  were  of  a  very  interest- 
ing and  instructive  character.  The  only  cause  of 
objection  in  this  connection  would  seem  to  be  the 
relatively  small  proportion  of  papers  of  late  by  Canadian 
authors.  Canadians  should  come  more  prominently  to 
the  front  in  the  preparation  of  papers  for  future  conven- 
tions. There  undoubtedly  are  a  number  of  men  identified 
with  the  electrical  interests  of  Canada  who  have  not 
yet  been  heard  from,  whose  experience,  if  put  on  paper, 
would  benefit  the  Association  and  the  electrical 
fraternity  at  large.  It  is  to  be  hoped  the  Committee 
on  Papers  for  the  present  year  may  be  able  to  discover 
some  of  these  men  and  bring  them  to  the  front. 


The  Question  Box,  which  of  late  has  become  so 
popular  and  valuable  a  feature  of  the  National  Electric 
Light  Association  of  the  United  States,  was  introduced 
at  the  C.  E.  A.  convention  this  year,  and  met  with 
instant  favor.  Unfortunately  but  little  time  could  be 
given  to  it,  as  the  programme  was  practically  completed 
before  it  occurred  to  some  of  the  members  to  suggest 
the  adoption  of  the  idea.  The  Executive  has  been 
asked  to  appoint  an  editor  for  the  Question  Box  and  an 
appropriation  has  been  made  to  cover  the  cost  of  the 
necessary  correspondence.  If  every  member  will  make 
a  point  of  submitting  one  or  more  questions  or  answers 
during  the  year,  a  fund  of  information  of  the  greatest 
value  will  be  secured  and  made  available  for  use.  As 
time  goes  on  other  means  will  no  doubt  be  found  of 
increasing  still  further  the  benefits  conferred  by  the 
Association  upon  its  members. 


The  Local  Committee  received  well  merited  praise 
for  the  carefull  planned  and  executed  programme  of 
entertainment  provided  for  the  visitors.  No  hitch  of 
any  kind  occurred,  and  so  far  as  could  be  learned 
everybody  had  a  good  time. 


The  election  to  the  Presidency  ot  Mr.  J.  J.  Wright, 
first  President  of  the  Association,  who  was  prevented 
by  serious  illness  from  attending  the  convention,  was  a 
graceful  recognition  of  that  gentleman's  unwavering 
interest  in  and  valuable  services  to  the  Association 
from  the  days  of  its  infancy  until  the  present.  With 
the  loyal  support  of  a  capable  Executive,  the  continued 
progress  of  the  Association  in  numbers  and  usefulness 
may  confidently  be  predicted,  and  a  successful  meeting 
in  Hamilton  next  year  anticipated. 


July,    1903 


THE  CANADIAN   ELECTRICAL  NEWS 


Ce^tY^cdio^nL  Electric^  AssociQi.tion 


Proceedings  of  the  Thirteenth  Annual  Convention 


1  ''  I  "^HE    thirteenth    annual    Convention 

jKtt  I        of  the  Canadian  Electrical  Associa- 

^^J^^^|l  I       tion  was  held  in  the  Assembly  Hall 

VV^VH  of  the  Kingf  Edward  Hotel,  in    the 

^^l^^^y  City  of  Toronto,  Ontario,  on  Wednesday, 
^^Hj^^V*  Thursday  and  Friday,  June  loth,  iith, 
^^^^^^^     'I'ld  1 2th,   1903. 

"  At  II  o'clock  a.m.  on    Wednesday    the 

President,  Mr.  B.  F.  Reesor,  of  Lindsay,  took  the  chair, 
and  called  the  Convention  to  order. 

The  following  persons   were   registered   as   being    in 
attendance  : 

A 

C.  H.  Abbott,  St.  John,  N.B.,  K.  E.  T.  Priiigle  Co. 

J.  G.  Archibald,  Woodstock,  Ont.,  Corporation  Lighting  System. 

J.  J.  Ashworth,  Toronto,  Canada  Foundry  Co. 

Geo.  Angus,  Toronto,  C.  E.  A.  Official  Stenographer. 

K.  T.  Aitken,  Toronto,  C.  G.  E.  Co. 

Jas.  Anderson,  Windsor,  Ont. 

B 

Frank  G.  Bolles,  Cincinnati,  Bullock  Electric  Mfg.  Cu. 

J.  A.  Burns,  Montreal,  Munderloh  &  Co. 

Wm.  A.  Bucke,  Toronto,  C.  G.  E.  Co. 

A.  T.  Beecroft,  Corporation  of  Barrie,  Ont. 

F.  Jno.  Bell,  IVfonlreal,  C.  G.  E.  Co. 

R.  G.  Black,  Toronto  Electric  Light  Co. 

A.  E.  Brock,  Toronto,  National  Electric  Co.,  Ltd. 

H.  D.  Bayne,  Montreal,  Westinghouse  Co. 

C.  W,  Bongard,  Manufacturers  Agent,  Toronto. 

J.  E.  Bilger,  Toronto,  Berlin  Gas  Co. 

Jas.  Bannon.  Toronto,  Chief  Engineer  City  Hall. 

E.  B.  Biggar,  Toronto. 

Wm.  B.  Boyd,  Sydney,  C.  B.,  Dotninion  Iron  &  Steel  Co. 

W.  A.  Boys,  Barrie,  Ont. 

J.  H.  Bennett,  Municipal  Electric  Plant,  Barrie. 

W.  M.  Beall,  Toronto,  Consolidated  Electric  Co. 

L.  J.  Belnop,  Montreal,  Bullock  Electric  Mfg.  Co. 

Henry  P.  Beaupre,  Montreal,  Westinghouse  Co. 

W.  H.  Breithaupt,  Berlin,  Ont. 

J.  F.  Birchard,  Detroit,  Wing's  Graphite  Co. 

C 

J.  W.  Campbell,  Toronto,  C.  G.  E.  Co. 

V.  B.  Coleman,  Port  Hope  Electric  Light  &  Power  Co. 

Alfred  Collyer,  Montreal,  Bullock  Electric  Co. 

Geo.  A.  Childs,  Montreal,  American  Sreel  &  Wire  Co. 

R.  E.  Campbell,  Toronto  Metaphone  Co. 

P.  S.  Coale,  Chatham,  Ont.,  Gas  Co. 

C.  E.  .■\.  Carr,  Manager  Elec.  Street  Railway  Co.,  London,  Out. 

D 

A.  A.  Dion,  Superintendent  Oltavva  Electric  Co. 

W.  F.  Dean,  Toronto,  C.  G.  E.  Co. 

Alfred  Demers,  St.  Cesaire,  Que.,  C.  G.  E.  Co. 

J.  M.  Dobbie,  of  A.  G.  Dobbie  &  Co.,  Brockville. 

A.  T.  Dimcan,    St.  Catharines,    Manager   Lincoln   Electric   Light 

&  Power  Co. 
J.  M.  Deagle,  Cataract,  Ont. 
J.  Deagle,  Jr.,  " 

L.  Denis,  Quebec,  Jacques-Cartier  Electric  Co. 
Hy.  Stansfield  Dodd,  IJnited  Electric  Co.,  Toronto. 

F.  F.  Dryden,  Toronto,  Westinghouse  Co. 
Cecil  Doutre,  Montreal,  John  l^orman  Co. 

E 
H.  O.  Edwards,  Toronto,  C.  G.  E.  Co. 
A.  Esling,  Toronto,  R.  E.  T.  Pringle  Co. 

Ed.  A.  Evans,  Manager  Quebec  Railway,  Light  &  Power  Co. 
W.  D.   Earngey,  Toronto,  Secretary  Hooper  M.ignetic  Electric 

Brake  Co. 
E.  S.  Edmondson,  President  Oshawa  Electric  Light  Co. 
H.  C.  Ebert,  Pittsburg,  Pa.,  Westinghouse  Co. 


H.  O.  Fisk,  Pelerboro  Light  &  Power  Co. 

Chas.  L.  Farrer,  Lakefield,  Ont.,  Electric  Light  Co. 

T.  C.  Frenyear,  Buffalo,  Westinghouse  Co. 

J.  W.  Farley,  Pittsburg, 

C.  E.  Fortier,  Toronto. 


Ormond  Higman,  Ottawa,  Chief  Electrical  Inspection  Dept. 

Chas.  B.  Hunt,  London,  Ont.,  Electric  Co. 

A.  T.  Hicks,  Trenton  Electiic  &  Water  Co. 

P.  H.  Hover,  New -York  Insulated  Wire  Co.,  N.  V. 

C.  W.  Henderson,  Montreal,  Westinghouse  Electric  Co. 

Gordon  J.  Henderson,  Supt.  Hamilton  Electric  Light  &  Cataract 
Power  Co. 

J.  Herbert  Hall,  Toronto,  Richmondt  Conduit  &  Mfg.  Co.,  Ltd. 

Thos.  HiDiard,  Ottawa,  C.  G.  E.  Co. 

J.  G.  Howorth,  Toronto,  Manager  Consolidated  Electric  Co.,  Ltd. 

J.  R.  Hooper,  Toronto,  Travelling  Representative  Canadian 
Electrical    News. 

Geo.  F    Haworth,  Toronto,  Sadler  &  Haworth. 

R.  B.  Hamilton,  St.  Catharines,  Packard  Electric  Co.,  Ltd. 

Chas.  H.  Hines,  A.  1.  E.  E.,  Montreal,  Electrical  Engineer  Cana- 
dian Pacific   Railway   Co. 

G.  U.  G.  Holman,  Quebec,  Gen.  Mgr.  Canadian  Electric  Light 
Co.,  President  Levis  County  Railway. 

G.  B.  Henderson,  Toronto,  Manager  Henderson  Roller  Bearing 
Co. 

R.  J.  Henderson,  Toronto,  Henderson  Roller  Bearing  Co. 


E.  Irving,  Toronto,  The  Sunbeam  Incandescent  Lamp  Co. 

J 

E.  J.  Jenking,  Toronto,  C.  ti.  E.  Co. 

Jas.  Johnston,  Ottawa,  Public  Works  Dept. 

W.  A.  Johnson,  Toronto,    Manager  The  L'nited  Electric  Co.,  Ltd. 

J.  K.  Johnstone,  Toronto,  Government   Inspector  Electric  Light. 

H.  Jecks,  Toronto,  C.  G.  E.  Co. 


H.  B.    Kirkland,  Chelsea,   Mass.,  .American  Circular  Loom   Co., 

Boston. 
Jos.  Knox,  Manager  Slayner  Electric  Light  Co. 
Stephen  T.  Kelly,  Barrie  Electric  Light  Co. 
J.  A.  Kaminerer,  Toronto,  J.  A.  Kammerer  &  Co. 
Jas.  Kynoch,  Toronto,  C.  G.  E.  Co. 
E.  H.  Keating,  Manager  Toronto  Street  Railway. 


J.  M.  Leamy,  Buffalo,  Westinghouse  Co. 

H.  A.  Livingston,  Toronto. 

A.  B.  Lambe,  Jr.,  Toronio,  C.  G.  E.  Co. 

F.  H.  Leonard,  Jr.,  Montreal,  Canadian  Bullock  Electric  Mfg. 
Co.,  Ltd. 

J.  D.  Lachapelle,  Montreal,  Electrical  Engineer  Richelieu  Navi- 
gation Co. 

F.  Lyonde,  Toronto. 

Robt.  T.  Lozier,  Cincinnati,  Gen.  Manager  Bullock  Co. 

J.  D.  Lawson,  St.  Louis,  Mo.,  Dean  of  the  Missouri  Law  School. 

M 

C.  H.  Mortimer,  Toronto,  Secretary-Treasurer    Canadian   Electri- 
cal Association. 
H.  A.  Moore,  Toronto,  Canadian  Bullock  Electi  ic  Co. 
L.  D.  W.  Magie,  Pelerboro,  C.  G.  E.  Co. 
R.  T.  Macken,  Toronto,  Engineer  C.  G.  E.  Co. 

F.  W.  Martin,  St.  Catharines,  The  Martin  Electric  Supply  Co. 

A.  P.  Manning,  New  York,  Cutler  Hammer  Mfg.  Co. 

G.  C.  Mooring,  Toronto,  Chief  Engineer  Methodist  Book  Room. 
J.  W.  Moyes,  Manager  Metropolitan  Electric  Railway,  Toronto. 
W.  R.  J.  Macpherson,  Pelerboro,  Ont. 

Geo.  F.  Madden,  Toronto,  C.  G.  E.  Co. 

W.  H.  Meldrum,  Peterboro,  Otonabee  Power  Co. 

Mc 

Wm.  McKay,  Toronto,  Robb  Engineering  Co. 

B.  G.  McBurney,  Toronto,  C.  G.  E.  Co. 
F.  E.  McCollum,  Toronto,  C.  G.  E.  Co. 
Wm.  McCaffrey,  Toronto.  C.  G.  E.  Co. 
J.  K.  McDonough,  Toronto,  C.  G.  E.  Co. 
W.  McLeish,  Toronto,  Monetary  Times. 

J.  M.  McLennan,  Lindsay,  President  Light,  Heat  &  Power  Co. 


F.  Nicholls,  Jr.,  Toronto. 

G.  B.  Nicholson,  Toronto,  C.  G.  E.  Co. 
H.  G.  Nicholls,  Toronio,  C.  G.  E.  Co. 


John  Gait,  C.  E.,  Toronto. 

G.  Groves,  Corporation  of  Parry  Sound. 

P.  G.  Gossler,  Gen.  Supt.  Montreal  Light,  Heat  &  Power  Co, 

J.  C.  Grant,  Toronto,  B.  F.  Sturtevant  Co, 


Dr.  R.  B.  Owens,  Montreal,  Prof.  Electrical  Engineering,  McGil 

t^^niversity. 
Gep.  H.  Olney,  Montreal,  Eugene    F.  Phillips  Electrical  Works 


THE  CANADIAN   ELECTRICAL  NEWS 


July,    1903 


J.  W.  Purcell,  Walkerville,    Chief   Electrician   Hiram    Walker  & 

Sons. 
J.  W.  Pilcher,  Halifax,  N.  S.,  C.  G.  E.  Co. 
E.  B.  Price.  Toronto,  C.  G.  E.  Co. 

Rod.  J.  Parke,  Toronto,  Consulting^  Electrical  Engineer. 
Edwin  Pope,  Quebec.  G.  N.  W.  Telegraph  Co. 

E.  G.  Patterson,  Peterboro,  C.  G.  E.  Co. 

Louis  W.  Pratt,  Brantford  Electric  &  Operating  Co. 
G.  A.  Paterson,  Brandon,  Man.,  Electric  Li^ht  Co. 
R 

B.  E.  Reesor,  Lindsay,  Manager  Electric  Light,  Heat  &  Power 

Co. 
Jos.  Rogers,  Toronto,  Rogers  Electric  Co. 

C.  E.  Reid,  Toronto,  Rogers  Electric  Co. 

L.  H.  Reesor,  Corporation  of  St.  Mary's,  Ont. 

F.  Rose,  Toronto,  C.  G.  E.  Go. 

Geo.  C.  Rough,  Montreal,  The  Packard  Electric  Co. 

Alex.  Reid,  Strathroy,  Ont.,  E.  L.  &  W.  W. 

R.  J.  Russell.  St.  Louis,  Mo.,  Wagner  Electric  Mfg.  Co. 

A.  C.  Read,  Levis,  Que.,  Canadian  Electric  Light  Co. 

W.  G.  Richards,  Chatham,  Ont.,  Gas  Co. 

W.  H.  Reynolds,  Montreal. 

S 

C.  C.  Starr,  Halifax,  John  Starr,  Son  &  Co. 

R.  M.  Saxby,  C,  E.,  Manager  Bowmanville  Electric  Light  Co. 
A.  Sangster,  Sherbrooke,  Que.,  Manager  Power,  Light  &  Heat 

Co. 
A.  B.  Smith,  Toronto,  Superintendent  G.  N.  W.  Telegraph  Co. 
W.  F.  Simmons,  Kingston  Light,  Heat  &  Power  Co. 
A.  W.  Smith,  Toronto. 
Alex.  H.  Skene,  Bracebridge,  Ont, 
E.  A.  Smith,  Toronto,  Consolidated  Electric  Co. 
Chas.  F.  Scott,  Pittsburg,  Pa.,    President   American    Instilule  of 

Electrical  Engineers. 
Irving  Smith,  Montreal,  The  R.  E.  T.  Pringle  Co. 
R.  A.  Stinson.  Toronto,  C.  G.  E.  Co. 
Edward  Sise,  Montreal,  The  Wire  &  Cable  Co. 

D.  M.    Stewar-,    Montreal,    General    Manager   The     Sovereign 
Bank  of  Canada. 

J.  E.  Skidmore,  Cobourg  Water  &  Electric  Co. 

Warren  V.  Soper,  Ottawa,  Ahearn  &  Soper  Ltd. 

Thos.  Stewart,  Lindsay,  Light,  Heat  &  Power  Co. 

Alex.  Smith,  Toronto  Street  Railway  Co. 

J.  E.  Stephenson,  Montreal,  J.  C.  McLaren  Co. 

J.  Sangster,  St.  Catharines,  Ont.,    Superintendent   Power  House 

Cataract  Power  Co. 
P..  J.  Sanderson,  Orillia,  Ont.,  Municipal  Light  &  Power  Plant. 

E.  T,  Sifton,  London  Electrical  Construction  Co. 

L.   Sangity,     Hamilton,    Superintendent   Power   House    Cataract 

Light  &  Power  Traction  Co. 
Alderman    Starr,    Acting-Mayor,    Representing    Corporation   of 

Toronto. 
A.    Storer,    Toronto,    Chief   Electrical   Engineer    King    Edward 
Hotel. 

T 
Fred  Thomson,  Montreal,  F.  Thomson  &  Co. 
J.  P.  Thomson,  Montreal,  E.  F.  Phillips  Electrical  Works  Ltd. 

G.  S.  Thomson,  New  York  City,  The  Adams-Bagnall  Electric  Co. 
Max  Toltz,  Montreal,  Consulting    Electrician  C.  P.  R.  Co. 

J.  Fredrick  Thorne,  Pittsburg,  Pa.,  Weslinghouse  Co. 
Clarence  Thomson,  Montreal,  F.  Thomson  &  Co. 

W 
A.  A.  Wright,  M.  P.,  Renfrew.  President  Electric  Light  &  Power 

Co. 
G.  M.  Wright,  Montreal,  R.  E.  T.  Pringle  Co. 
A.  E.  Wilson,  Toronip,  C.  G.  E.  Co. 

Chas.  Wilkinson,  Brockville  Light  &  Power  Department. 
W.  H.  Wiggs,  Quebec  City,  Mechanics  Supply  Co. 
Wm.  Wilds,  Sarnia  Street  Railway  Co. 
Wm.  Williams,  Manager  Sarnia  Gas  &  Electric  Light  Co. 
J.  A.  Whyte,  Toronto,  Assistant  Inspector  Gas  &  Electric  Light. 
Geo.  W.  Watts,  Toronto,  Assistant-Manager  C.  G.  E.  Co. 

F.  C.  Whatmongh,  Stratlord,  Ont.,  Electrical  Contractor. 
R.  R.  Wiley,  St.  Catharines,  Packard  Electric  Co. 

VV.  Warren,  Toronto,  C.  G.  E.  Co. 
C  W.  Watson,  Orangeville,  Ont. 
W.  D.  Wilgar,  Toronto,  C.  G.  E    Co, 

G.  E.  Woodhouse,  Toronto  Metaphone  Co. 

E.  Ward  Wilkins,  Philadelphia,  Pa.,  Partick,  Carter  &  Wilkins. 
C.  D.  Warren,  Toronto,  President  iMetropolitan  Electric  Railway. 
Arthur  Warren,  New  York,  Westinghouse  Co. 
A.  M.  Wickens,  Toronto,  Inspector  Canadian  Casualty  &  Boiler 

Insurance  Co. 
Alderman  Ward,  Toronto. 

V 

John  Yule,  Manager  Guelph  Light  &  Power  Co. 

The  President  called  upon  Aid.  Starr,  who,  in  the 
absence  of  His  Worship  Mayor  Urquhart  at  Ottawa, 
was  acting  Mayor,  and  Aid.  Ward,  Chairman  of  the 
Civic  Reception  Coiiiinittce,  to  address  the  Convention. 

Aid.  Starr  :  Mr.  I'residetit  and  Gentlemen:  On  behalf 
of  the  Corporation  of  the  City  of  Toronto  I  desire  to 
extend  a  very  hearty  welcome  to  the  Canadian  Electrical 
Association.  I  do  not  suppose  that  we  have  had  meet- 
ing withiti    the   borders  of  our  city  a  more  important 


association  than  the  one  which  is  now  before  me.  I 
notice  by  your  programme  that  the  citizens  of  Toronto 
ought  to  be  deeply  interested  in  some  of  your  delibera- 
tions. I  see  one  of  your  members  is  to  read  a  paper  on 
"  Long  Distance  Transmission."  The  City  of  Toronto 
is  struggling,  perhaps  from  another  standpoint,  with 
the  same  question  of  long  distance  transmission.  We 
think  if  we  can  get  power  cheap  enough  from  Niagara 
Falls  we  can  make  out  of  this  City  of  Toronto,  beautiful 
as  it  is  now,  a  great  industrial  manufacturing  centre, 
because  of  cheap  power  that  will  come  to  us.  It  may 
be  that  we  cannot  follow  the  technicalities  of  a  scientific 
paper  on  the  question,  but  we  can  follow  the  economical 
problem.  1  would  suggest  that  you  add  to  that  paper 
another  paper  entitled  :  "  How  the  City  of  Toronto  can 
get  cheap  power  in  competition  with  the  companies  that 
have  already  got  the  control  of  the  power  over  at 
Niagara  Falls."  If  any  citizen  or  any  one  ot  your 
members  could  help  the  City  of  Toronto  out  on  such  a 
problem  as  that  I  am  sure  the  City  of  Toronto  would 
vote  not  only  to  give  him  the  freedom  of  the  City  of 
Toronto,  but  I  think  we  could  strain  the  point  and  give 
the  freedom  of  the  city  to  all  the  members  of  the  Associ- 
ation. (Laughter).  Unfortunately,  however,  I  fancy 
that  will  lie  beyond  your  ken,  and  if  1  would  make  a 
guess  I  would  say  that  probably  some  of  you  tnight  be 
on  the  other  side  of  the  fence  on  that  proposition.  We 
will  struggle  with  it,  however,  and  if  we  are  right  we 
may  believe  it  will  come  out  alright  in  the  long  run.  I 
congratulate  you,  Sir,  on  the  nature  of  your  programme. 
As  far  as  I  can  gather  from  it,  it  seems  to  me  you  have 
introduced  what  is  called  the  Question  Box,  and  I 
know  of  no  greater  or  better  means  of  information 
both  for  discussion  and  for  the  acquirement  of 
knowledge  than  the  Question  Box.  I  have  had 
occasion  to  use  it  in  more  ways  than  one  during  an 
experience  with  conventions,  and  I  find  it  a  most  valu- 
able aid  to  the  ordinary  humble  follower  of  the  usual 
convention.  I  do  not  wish,  however,  to  take  up  any- 
further  time.  We  think  to-day  we  welcome  you  to  the 
best  hotel  on  the  Continent  ;  we  think  to-day  we  wel- 
come you  to  the  most  beautiful  city  on  the  Continent  ; 
we  think  it  is  clean,  if  I  may  say,  physically,  and  we 
think  it  is  clean  morally  in  a  fair  comparison  with  any 
other  city  to  which  we  apply  it.  I  have  been  in 
my  limited  experience  as  far  as  Chicago,  any  w-ay,  and 
I  think  we  will  compare  favorably  with  the  City  of 
Chicago  in  cleanliness  in  every  way,  that  is  without 
desiring  to  reflect  at  all  on  Chicago;  it  is  only  a  compari- 
son. But,  feel  free  to  look  around  for  yourselves  and 
see  what  we  have.  I  am  sure  that  some  of  you  will 
think  that  you  ought  to  return  and  live  v.ith  us,  for  we 
will  be  able  to  help  you  in  the  day  to  come.     (Applause). 

Aid.  Ward  :  Mr.  President  and  Members  of  the 
Canadian  Electrical  Associatioit  :  I  had  no  idea  I  was 
go'ng  to  be  called  upon  to  speak  after  acting  Mayor 
Starr  ;  I  thought  he  had  covered  the  ground.  How- 
ever, as  Chiirman  ot  ths  Civic  Reception  Committee,  I 
wish  to  add  a  few  words  of  welcome  to  your  delegates 
while  in  the  city  and  I  hope  that  you  will  have  a 
pleasant  time  while  amongst  us  and  carry  away 
pleasant  recollections  of  your  visit  to  the  city  of 
Toronto.  I  hope.  Sir,  that  your  deliberations  while  in 
session  will  be  of  material  benefit  to  your  wide-growing 
institution.  I  recognize  the  Canadian  Electrical 
Association  as  one  of  the  most  important  in  this 
country, and  I  am  sure  that  much  good  will  be  wrought 
from  your  work  during  the  next  few  days.  I  hope 
while  in  the  city  you  will  have  an  opportunity  of  visit- 
ing our  magnificent  city  hall  and  viewing  our  other 
public  buildings.  Your  local  Entertainment  Committee 
have  provided  a  very  nice  social  programme  for  your 
entertainment,  and  I  am  sure  that  you  will  go  away 
with  pleasant  recollections  of  j'our  visit.  I  thank  you 
for  calling  upon   me.      (Applause.) 

The  President  :  Mr.  Dion,  of  Ottawa,  will  reply  to 
the  address  of  welcome. 

Mr.  Dion  :  Mr.  Chairman,  1  am  called  on  very  short 
notice  to  reply  to  the  eloquent  addresses  we  have  j'u'-t 
heard.  I  do  not  know  that  I  can  do  justice  to  the 
subject,  but  1  feel  that  it  will    be   sufiicient    to    express 
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to  the  acting  Mayor  and  Aid.  Ward  our  warm  thanks 
for  their  kindness  in  coming  here  this  morning,  for  the 
very  nice  things  they  have  said  about  us,  and  for  ten- 
dering us  the  hospitahty  of  this  beautiful  city.  We 
feel  very  grateful  to  them  and  the  citizens  of  Toronto. 
We  are  glad  to  meet  in  this  beautiful  and  interesting 
city  of  Toronto  and  we  know  that  our  stay  here  will 
be  quite  as  profitable  and  pleasant  as  I  am  sure  they 
wish  it  to  be.  With  regard  to  the  suggestion  thrown 
out  by  the  Acting  Mayor  that  we  should  find  means  of 
introducing  into  Toronto  cheap  power  in  competition 
with  the  existing  companies,  I  have  to  say,  speaking 
for  myself,  that  I  am  not  in  that  business.  Other 
members  may  say  what  they  think  about  it. 
(Applause.) 

The  President  then  delivered  the  annual  address,  as 
follows  : 

president's  address. 
To  the  Members  of  tlie  Canadian  Electrical  Association  : 

Gentlemen, — It  affords  me  a  great  deal  of  pleasure  to  extend 
to  you  all  a  most  hearty  greeting  at  this  the  openinif  of  the 
thirteenth  convention  ot  the  Association  in  the  City  of  Toronto. 
I  must  congratulate  you  that  our  meeting  this  year  is  under  suth 
favorable  circumstances  ;  this  City  is  centrally  situated  and  of 
easy  access  from  every  direction.  The  officers  and  executive  of 
the  Association  have  been  looking  forward  to  a  large  attend- 
ance and  a  most  profitable  meeting. 

There  have  been  prepared  for  us  by  members  of  the  Association 
and  others  a  number  of  valuable  papers  which  will  be  read  in  due 
course,  and  I  bespeak  for  them  your  most  careful  consideration 
and  trust  you  will  follow  the  reading  of  them  with  a  free  and 
thorough  discussion,  so  that  the  salient  points  in  each  may  be 
brought  out  or  criticized,  and  in  this  way  the  members  present 
may  get  the  benefit  of  the  knowledge  imparled  to  the  fullest 
degree.' 

This  year  a  new  feature,  at  least  to  tliis  Association,  has  been 
inaugurated  in  the  establishing  of  a  question  drawer, from  which  I 
am  confident,  if  properly  followed  up,  much  benefit  will  accrue. 

The  National  Electric  Light  .'Association  has  been  working 
along  these  lines  for  some  time  with  unqualified  success.  In  this 
connection  I  would  suggest  that  when  electing  our  officers  tor 
the  ensuing  year  a  "Question  Box  Editor"  be  named  whose  spe- 
cial duty  it  will  be  to  look  after  this  matter  and  receive  from 
members  of  this  Association  and  others,  questions  that  may  be. 
pertinent  to  the  interests  of  light  and  power  companies  and  those 
interested  in  electricity  generally. 

During  the  year  that  is  past  the  question  of  long  distance 
power  transmission  has  engrossed  the  minds  of  capitalists  to  a 
greater  degree  perhaps  than  at  any  previous  period  in  the  history 
of  this  country.  Rapid  sti  ides  have  been  made  in  development 
in  this  direction  and  at  the  present  time  some  very  extensive 
plants  are  contemplated  and  under  construction,  notably  around 
the  Niagara  Peninsula,  and  when  completed  Canada  can  boast 
of  having  some  of  the  largest  and  best  equipped  electrical  instal- 
lations in  the  world. 

The  successful  transmission  of  wire^ss  messages  across  the 
ocean  has  also  been  accomplished  since  our  last  meeting.  Truly 
electricity  has  passed  its  "infancy"  stage;  lei  the  use  of  electric- 
ity be  suspended  for  one  day,  yes  even  for  one  hour,  and  our 
whole  commercial, if  not  our  domestic  system  would  be  paralyzed. 

I  trust  you  are  not  losing  sight  of  ihe  fact  that  the  tide  of  mun- 
icipal ownership  is  in  full  flow  ;  while  at  this  juncture  I  have  not 
the  time,  nor  the  inclination,  to  discuss  the  merits  or  demerits  of 
the  movement.  I  may  say,  however,  in  passing  that  frequently 
we  learn  of  individuals  and  municipal  councils  with  whom  it  has 
become,  to  say  the  least,  considerable  of  a  craze,  or  in  other 
words  a  case  of  "municipalities  gone  mad, "  but  during  all  this 
turmoil  of  unrest  we  must  not  forget  that  vested  interests  are  at 
stake  and  must  be  looked  after.  Millions  of  money  have  been 
invested  in  this  country  by  individuals  and  companies  in  lighting 
and  power  development,  sanctioned,  and  in  many  intances  in- 
duced, by  the  very  municipal  corporationsthat  are  now  clamoring 
atter  or  looking  with  longing  and  covetous  eyes  at  a  business 
that  has  been  carried  from  an  experimental  stage  until  it  has 
become  to  all  appearances  a  factor  of  considerable  importance 
in  our  every  day  commercial  life. 

While  the  interests  above  referred  to  have  been  most  faithfully 
and  I  may  be  permitted  to  say,  most  successfully,  looked  after 
by  your  committee  appointed  for  that  purpose  by  this  .Association, 
at  the  same  time  we  feel  that  Ihe  support  (financial  and  other- 
wise) due  this  committee  by  the  rank  and  file  of  those  most  vitally 
interested  in  the  matter  has  been  most  lamentably  neglected. 
Why  any  man  or  company  of  men  who  may  have  their  money 
invested  in  lighting  or  power  plants  cannot  see  their  way  clear  to 
become  members  of  the  Canadian  Electrical  Association  is  be- 
yond my  comprehension.  The  lessons  and  experience  of  the 
past  few  years  since  municipal  corporations  have  been  going 
into  the  commercial  lighting  business,  should  be  an  incentive  for 
everybody  interested  in  electricity  to  join  this  .'Association  and 
bear  their  quola  of  the  burden,  at  least  in  proportion  to  the  benefit 
that  must  necessarily  result  from  the  efforts  the  Association 
exerts  in  their  behalf.  I  am  glad  to  say  the  membership  during 
the  past  year  has  been  steadily  increasing,  some  thirty  members 
having  been  added  to  the  roll. 

The  .\ssociation  generally  is    in  a  flourishing    condition  ;  a  de- 


tailed report  of  the  finances  will  be    brought  down    by  your  Sec- 
retary. 

I  beg  to  acknowledge  with  thanks  a  most  pressing  and  cordial 
invitation  from  The  National  Electric  Light  Association  of  the 
United  States  to  the  officers  of  this  .Association  to  attend  their 
annual  convention  which  was  held  this  year  in  the  city  of  Chicago 
a  few  weeks  ago.  I  am  pleased  to  say  several  members  availed 
themselves  of  Ihepleasure  of  acceptingthe  invitation  and  attended. 

The  Local  Committee,  as  you  see,  have  been  most  indefatig- 
able in  making  very  favorable  arrangements  for  your  personal 
comfort  while  attending  the  convention  and  also  in  providing 
social  entertainments  for  you  between  the  sessions.  I  expect  every 
member  to  attend  regularly  and  promptly  at  the  sessions  and 
trust  the  thirteenth  convention,  and  the  first  held  at  "The  King 
Edward,"  will  be  one  of  the  most  successful  in  the  history  of  the 
Association. 

I  now  declare  the  convention  duly  opened. 

B,  F.  Reesor,  President. 

The  President  called  upon  the  Secretary  to  read  the 
minutes  of  the  last  annual  meeting. 

On  motion  ot  Mr.  Yule,  seconded  by  Mr.  Smith,  the 
reading  of  the  minutes  of  the  last  annual  meeting  was 
dispensed  with,  and  they    were  taken  as  read. 

The  President  called  for  the  report  of  the  Secretary- 
Treasurer,  Mr.  C.  H.  Mortimer,  which  was  as  follows: 

SECRETARY    TREASIIRER'S    REPORT. 

The  Executive  Committee  has  held  three  meetings  since  last 
convention,  viz  :  On  September  12th,  1902,  February  13th,  1903, 
and  immediately  preceding  the  opening  of  this  convention.  On 
September  I2th  two  active  members  were  elected,  accounts  in 
connection  with  the  Quebec  convention  passed,  and  the  President 
and  Secretary  authorized  to  deal  with  members  in  arrears  for 
fees. 

On  February  13th  one  active  member  was  elected,  and  the 
resignation  of  one  member  received;  the  dates  were  chosen  for 
the  present  convention,  and  the  Secretary  instructed  to  apply  to 
the  railways  for  reduced  rates.  It  was  resolved  that  the  Presi- 
dent and  Vice-Presidents  should  compose  the  Committee  on 
Papers,  with  power  to  add  to  their  number.  Messrs.  Gossler, 
Dion  and  J.  J.  Wright  were  appointed  a  committee  to  award 
prizes  for  papers  of  superior  merit,  under  ihe  terms  of  a  resolu- 
tion passed  at  the  previous  meeting  of  the  Executive  relative  to 
the  disposal  of  the  fund  donated  by  the  Canadian  peneral  Elec- 
tric Comp.-iny  for  this  object. 

.Al  the  ineeting  this  morning  2^  persons  were  elected  to  mem- 
bership. The  membership  now  stands  at  344,  as  compared  with 
306  at  date  of  last  report,  an  increase  during  the  year  of  3S. 

The  Question  Box,  which  is  a  prominent  feature  of  our  pro- 
gramme this  year,  should  interest  central  station  men,  a  larger 
number  of  whom  should  be  connected  with  the  Association  and 
should  attend  the  conventions.  This  feature  is  proving  a  great 
success  in  the  National  Electric  Light  Association,  upwards  of 
250  questions  appearing  this  year  on  their  circular. 

I  have  thought  thai  it  might  be  possible  to  organize  in  Toionto, 
Montreal,  Ottawa,  and  perhaps  other  centres,  local  branches  or 
clubs  composed  of  members  of  ihe  .Association,  which  would 
hold  monthly  meetings  of  a  social  character  during  the  autumn 
and  winter,  at  some  of  which  perhaps  brief  papers  on  electrical 
subjects  might  be  presented,  to  be  followed  by  discussions. 
These  papers  might  be  circulated  among  and  discussed  by  the 
various  clubs,  and  afterwards  printed  and  distributed  to  the 
members.  In  this  way  closer  acquaintanceship  would  be  promoted 
among  Ihe  members,  at  least  in  the  cities,  and  active  interest  in 
the  Association  stimulated.  I  throw  out  the  suggestion  in  the 
hope  that  if  it  meets  with  approval,  means  may  be  found  of  put- 
ting it  in  practical  operation. 

It  is  the  opinion  of  some  of  the  members,  including  some  mem- 
bers of  the  Executive,  that  the  important  work  hitherto  perform- 
ed by  the  Legislation  Commitlee  might  now  be  carried  on  to 
better  advantage  by  a  separate  organization  outside  of  the 
Association.  The  question  will  probably  come  up  for  considera- 
tion at  this  convention. 

It  will  be  a  matter  of  deep  regret  to  the  members  that  Mr.  J. 
J.  Wright,  an  ex-President,  and  one  of  the  most  useful  and 
highly  respected  members  of  this  Association,  has  been  laid 
aside  for  several  months  by  serious  illness,  and  is  not  yet  suffi- 
ciently recovered  to  be  able  to  participate  in  this  convention.  The 
sympathy  of  the  members  will  also  be  extended  to  our  esteemed 
President,  Mr.  Reesor,  who  has  been  bereaved  of  his  wife  in  the 
interval  since  last  convention. 

.As  will  be  seen  by  the  accompanying  statement,  our  financial 
position  is  somewhat  improved,  the  balance  in  hand  being 
$404. 17,  as  compared  with  $327.11  at  date  of  last  report.  This 
sum  is  exclusive  of  donation  of  $500  by  the  Canadian  General 
Electric  Company,  which  is  not  available  for  the  general  pur- 
poses of  the  Association. 
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Cash  in  Bank  June  ist,  1902 $792  28 

Cash  in  hand  June  Ist,  1902 34  83 

160  Active  Members'  Fees 480  00 

31  Associate  Members'  Fees 89  00 

I  Student's  Fee I   00 

Transcribing  Mr.  Evans'  Paper i  00 

$1398  II 
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DISBURSEMENTS. 

Badges  1902  Convention 9  00 

Postage  "  2S  7 1 

Exchange  on  Cheques 5  7° 

Express  Charges 5  66 

Telegrams 3  °5 

Stalionerv 5  04 

Grant  to  Secretary 125  00 

Stenographer 60  00 

Printing  (including  400  Cop'es  of  Proceedings). ....    168  50 
Travelling    Expenses    to    Quebec    to    make  arrange- 
ments re  Convention  —  P.  G.  (iossler 1 3  67 

K.  B.  Thornton 13  6S 

A    A.  Dion I?  85 

Engravings  to  Illustrate  Convention    Papers 5  "^ 

P.  G.  Gossler — Expenses  incurred  while  President  -  .      2^  00 
Acton  Burrows — Refund  of  amount  paid    by    him    to 
official  stenographer  for  transcript  of  Mr.  Lambe's 

Paper   3  00 

Cash  on  Hand 28  5g 

Cash  in  Bank 8S0  58 

$1398   II 

C.  H.  Mortimer,  Secretary-Treasurer. 

Mr.  Smith  moved,  seconded  by  Mr.  Higman,  that 
the  report  of  the  Secretary-Treasurer  be  received,  which 
was  carried. 

The  President  appointed  as  auditors  Messrs.  Hunt 
(London),  and  Fisk  (Peterboro). 

The  Secretary  read  letters  from  the  following  :  Mr. 
W.  A.  Martin,  Secretary  of  The  Toronto  Electric  Light 
Company,  extending  to  the  members  of  the  Association 
a  cordial  invitation  to  visit  their  stations  and  show- 
rooms; from  the  Mayor  of  St.  Louis  and  the  Business 
Men's  League,  extending  invitations  to  the  C.  E.  A.  to 
hold  their  next  convention  in  the  city  of  St.  Louis, 
during  the  Louisiana  Purchase  Exposition,  as  it  was 
the  intention  to  hold  an  International  Electrical  Con- 
vention at  that  time. 

The  Secretary  stated  that  Prof.  Owens  would  per- 
haps be  able  to  give  the  members  some  further  infor- 
mation with  regard  to  the  matter. 

Prof.  Qwens  :  The  authorities  of  the  St.  Louis 
Exposition  are  organizing  an  International  Electrical 
Congress  to  be  held  in  the  first  week  of  September  in 
1904  ;  the  American  Institute  of  Electrical  Engin  ers, 
the  National  Electric  Light  Association  of  the  United 
States,  and  other  societies  will  participate,  and  the 
management  of  the  Exposition  is  very  anxious  that 
the  Canadian  Electrical  Association  will  also  partici- 
pate in  this  International  Electrical  Congress.  It  is 
with  great  pleasure  I  extend,  on  behalf  of  the  exposi- 
tion authorities,  this  invitation  to  the  Canadian 
Association. 

Mr.  Higman  :  I  would  move,  seconded  by  Mr. 
Smith,  a  vote  of  thanks  to  the  authorities  who  have 
extended  this  invitation  to  our  Association,  and  I  trust 
that  the  Association  will  find  it  in  their  power  to  co- 
operate with  the  other  institutes  in  this  International 
Congress  at  St.  Louis.  I  had  the  privilege  of  being 
sent  to  the  International  Congress  at  Chicago  in  1893 
by  the  Canadian  Government,  and  I  can  speak  with 
some  authority  as  to  the  great  good  that  the  electrical 
world  in  general  derived  from  the  deliberations  of  that 
Congress.  The  absolute  units  as  we  have  them  to-day 
were  adopted  at  that  Congress,  and  legislation  follow- 
ed all  over  the  world  making  them  legal,  so  that  we 
find  to-day  the  nomenclature  and  the  value  the  same 
in  all  countries.  It  is  hardly  possible  to  over-estimate 
the  value  of  this  to  electrical  engineering.  I  trust  that 
at  the  coming  International  Congress  at  St.  Louis 
efforts  will  be  made  to  have  a  similar  successf  I  con- 
gress and  that  this  association  will  assist  in  forwarding 
the  inovement. 

The  President  put  the  motion,  which  was  carried 
unanimously. 

The  President  called  for  reports  of  comtuittees. 

Mr.  Yule  presented  the  report  of  the  Committee  on 
Legislation,  as  follows  : 

REPORT    OF    COMMITTEE    O.N    LEGISLATION. 

To  the  Canadian  Electrical   .\ssociation  : 

Gentlemen, — Your  Comniiitee  on  Legislation  beg  to  report 
ihal  their  first  meeting  was  held  in  Toronto  on  March  4th  last. 
It  was  then  quite  evident  that  a  strong  attempt  was  to  be  made 
in  the  Legislature  to  repeal  the  Conniee  amendments  to  the  Mun- 
icipal Act.  The  situation  was  fully  discussed  and  the  advisability 
of  the  C.  E.  A.  continuing  to   assume  responsibility  of  eating  fo 


the  companies'  interests  was  carefully  considered.  At  this  meet- 
ing it  wds  decided  to  send  notices  to  all  Lighting  Companies  to 
attend  a  meeting  in  Toronto  on  the  12th  of  March.  At  this  meet- 
ing about  25  companies  were  represented  out  of  a  total  of  about 
140  companies  and  individuals  operating  plants  in  the  Province 
ot  Ontario.  The  situation  was  laid  before  those  present  and  a 
resolution  passed  to  form  a  separate  organization  consisting  of 
companies'  representatives.  Mr.  Reesor  was  elected  President 
and  the  Executive  Committee  appointed  largely  consisted  of  the 
members  of  your  Legislative  Committee.  At  the  next  meeting 
of  the  Committee  it  was  felt  for  various  reasons  that  need  not  be 
gone  into  in  this  report,  that  it  would  be  for  the  best  interests  of 
all  concerned  to  continue  the  old  organization  for  this  year. 
.'\rrangements  for  defence  were  at  once  made  and  a  plan  of  cam- 
paign agreed  on.  Your  Chairman,  although  not  directly  inter- 
ested, remained  in  office  and  gave  his  services  to  the  work  in 
hand.  Mr.  Mortimer  also  agreed  to  continue  as  Secretary  for  a 
limited  time. 

Mr.  Downey,  member  for  South  Wellington,  introduced  a  bill 
for  the  total  repeal  of  the  Conmee  amendments  and  at  once  com- 
menced a  strong  and  vigorous  canvas  in  the  House  to  secure  his 
Bill  being  passed.  This  being  the  first  session  of  a  new  Legisla- 
ture, there  is  a  large  contingent  of  new  and  active  members  who 
are  not  fully  informed  on  the  merits  of  the  question  at  issue.  In  a 
matter  of  this  kind  a  detail  ol  the  work  done  by  your  Council  and 
Comir.ittee  cannot  be  gone  into,  but  suffice  it  to  say  that  every 
fair  and  reasonable  effort  was  put  forth  to  prevent  the  passing  of 
Mr.  Downey's  Bill.  We  are  pleased  to  be  able  10  report  that  the 
Legis'ature  after  full  and  free  discussion  in  the  House  and  in 
Committee  again  affirmed  the  gener.il  principles  of  Mr.  Conmee's 
amendments  as  being  fair  and  just  to  the  companies  and  munici- 
palities, m  the  lace  of  a  great  deal  of  misrepresentation  and 
ignorance  on  the  question. 

Your  Committee  think  that  it  may  now  be  assumed  that  the 
underlying  principles  of  the  Conmee  Bill  are  considered  and 
admitted  to  be  a  reasonable  protection  to  those  who  were  induced 
10  invest  capital  in  and  have  developed  the  lighting  business  to 
its  present  proportions.  The  future  danger  is  that  amendments 
to  the  Act  will  be  made,  and  unless  carefully  watched  these 
amendments  may  seriously  jeopardize  the  value  of  your  proper- 
ties. Your  Committee  desire  to  say  that  the  amendment  most 
discussed  is  a  clause  that  will  compel  companies  to  sell,  or  to  put 
it  another  way,  will  give  municipalities  the  right  to  expropriate. 
Your  cominittee  consider  it  will  be  advisable  for  this  convention 
to  discuss  whether  or  not  the  C.  E.  A.  should  continue  to  assume 
the  responsibility  of  looking  after  the  interests  of  the  companies. 
We  slate  very  reluctantly  that  m  our  opinion  the  financial  support 
accorded  th»  Legislative  Committee  by  the  companies  falls  short 
of  what  it  ought  to  be.  In  a  vigorous  attack  such  as  was  made 
on  the  companies  during  the  last  few  weeks  there  is  no  time,  or 
in  lact  inclination,  to  stop  and  consider  the  financial  situation. 
We  felt  that  large  interests  were  entrusted  to  us  and  no  effort 
was  spared  10  defeat  such  an  unjust  proposal ;  tiie  result  is  that 
we  are  considerably  short  of  funds  to  meet  out  accounts,  and 
trust  that  those  who  are  receiving  the  benefit  of  our  labors  will 
put  suflicient  funds  into  the  hands  of  our  successors  in  office  to 
pay  all  liabilities. 

The  following  are  the  names  of  the  companies  who  have  con- 
tributed to  the  expense  fund  of  the  Legislative  Committee: 

Toronto  Electric  Light  Co.  ;  Gananoque  Electric  Light  & 
Water  Supply  Co.  ;  W.  C.  Harrison,  Norwood  ;  Smith's  Falls 
Electric  Pow'er  Co.  ;  Welland  Electric  Light  Co.  ;  R.  A.  Corbetl, 
Port  Hope  ;  W.  Moore  &  Sons,  Meaford  ;  Ottawa  Electric  Co.  ; 
Knight  Bros.  Co.,  Burks  Falls;  Gait  Gas  Light  Co.  ;  Guelph 
Light  &  Power  Co.  ;  Wingham  Electric  Light  Co.  ;  Brantford 
Electric  &  Operating  Co.  ;  Renfrew  Electric  Co.  ;  Hamilton  & 
Prout,  Forest  ;  Tremaine  &  Snell,  Exeter  ;  Henry  Cooke,  Hen- 
sail  ;  Petrolea  Electric  Light,  Heat  &  Power  Co.  ;  Seaforth  Elec- 
tric Light,  Heat  &  Power  Co.  ;  Listowel  Gas  &  Electric  Light 
Co.  ;  St.  Thomas  Gas  Co.  ;  Merrickville  Electric  Light  &  Power 
Co.  ;  Ingersoll  Electric  Power  &  Light  Co.  ;  Joseph  Knox,  Stay- 
ner  ;  W.  H.  Birchard,  Aurora  ;  Simon  Plewes,  Creemore  ;  Frank- 
ford  Electric  Light  Co.  ;  Vankleek  Hill  Electric  Light  Co.  ; 
Siormont  Electric  Light  &  Power  Co.,  Cornwall ;  Napanee 
Water  &  Electric  Light  Co.  ;  Light,  Heat  &  Power  Co.,  Lindsay  ; 
Cobourg  Water  &  Electric  Co.  ;  Peterborough  Light  &  Power 
Co.  ;  Lakefield  Electric  Co.  ;  H.  W.  Foulds  &  Co.,  Hastings  ; 
Bowmanville  Electric  Light  Co.  ;  Cardinal  Electric  Light  Co.  ; 
James  Munroe,  Embro  ;  Herbert  Webster,  Norwich  ;  Tilson- 
burg  Electric  Co.  ;  Port  Dover  Electric  Light  Syndicate  ;  Lin- 
coln Electric  Light  &  Power  Co.,  St.  Catharines  ;  Sarnia  Gas 
&  Electric  Light  Co.  ;  Alvinston  Electric  Light  Co.  ;  H.  C.  Baird 
&  Sons,  Parkhill  ;  B.  A.  Gordon,  C.lencoe  ;  Stratford  Gas  Co.  ; 
People's  Electric  Co.,  Windsor  ;  Kingsville  Electric  Light  Co.  ; 
Ridgetown  Electric  Co.  ;  Pembroke  Electric  Light  Co.  ;  Paken- 
ham  Electric  Light  Co.  ;  John  Bourke,  North  Bay  ;  Carleton 
Place  Electric  Light  Co.  ;  Arnprior  Electric  Light  &  Power  Co.  : 
Sturgeon  Falls  Electric  Light  &  Power  Co.  ;  Waterloo  Electric 
Light  &  Power  Co.  ;  Berlin  Gas  Co.  ;  Jacob  Morley,  New  Ham- 
burg ;  Bearman  &  Co.,  Chesley  ;  Thomas  Andrews,  Thornbury  ; 
H.  Gruetzner,  Hanover  ;  Teeswater  Light  &  Power  Co.  ;  Walter 
Stewart  &  Son,  Lucknow ;  Crawford  &  Mclntyre,  Durham  ; 
Hutton  Electric  Co..  Brampton  ;  Georgetown  Electric  Light  & 
Power  Co.  ;  Clinton  Electric  Light  Co.  ;  Maitawa  Electric  Co.  ; 
Leamington  Electric  Light  Co.  ;  London  Electric  Co. 

John  Yule,  Chairman. 

This  report,  on  the  suggestion  of  Mr.  Yule,  was  left 
over  for  discussion,  to  be    taken    up    by    an    executive 
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meeting  of  the  Association  consisting  of  only  active 
members,  and  the  President  appointed  Thursday  morn- 
ing at  g  o'clock  for  this  purpose. 

Mr.  Hignian  :  Perhaps  I  owe  the  Association  an 
apology  for  having  no  report  of  the  Arc  Light  Rating 
Committee.  I  have  felt,  and  othfers  ot  the  com- 
mittee have  felt  also,  that  owing  to  the  transitional 
stage  which  arc  lighting  is  in  at  present  it  would  not 
be  desirable  to  bring  in  a  report  recommending  a 
standard.  We  have  been  moving  from  the  old  open 
arc  light  to  the  enclosed  and  the  alternating,  and  now 
we  have  the  Nernst  lamp  as  a  disturbing  element,  and 
it  would  be  quite  impossible  to  lay  down  hard  and 
fast  lines  as  to  what  shall  constitute  a  standard.  I 
might  say  that  the  original  intention  for  moving  in 
this  matter  insofar  as  the  Department  was  concerned 
was  to  induce  the  companies  to  abandon  the  old 
method  of  making  their  contracts  in  terms  of  candle 
power.  Frequently  the  Department  was  called  upon 
to  settle  disputes  between  municipalities  and  electric 
lighting  companies,  and  we  found  with  contracts  made 
in  terms  of  candle  power — a  nominal  2000  candle 
power  lamp  for  instance — it  was  quite  impossible  to 
do  anything  in  the  premises,  and  so  we  have  been 
advocating,  very  successfully  I  think,  the  making  of 
contracts  in  terms  of  energy  delivered  at  the  lamp. 
That  would  seem  to  be  the  genera!  custom  now,  and 
so  far  as  the  department  is  concerned  at  any  rate,  we 
are  quite  satisfied  to  let  the  matter  rest  where  it  is. 
With  the  limited  resources  at  the  disposal  of  our 
Association,  we  could  not  attempt  to  take  up  a  thorough 
investigation  of  this  matter.  The  National  Electric 
Light  Association  has  been  doing  so  and  they  have 
presented  reports  at  their  annual  meetings  of  very 
great  value,  and  which  are  available  for  our  members. 
Even  if  we  had  the  means  we  could  not  improve  on 
the  excellent  work  done.  It  will  be  for  us  to  assimi- 
late the  information  there  prepared  for  us. 

Mr.  Hunt  :  I  would  like  to  state  exactly  what  we 
did  in  a  contract  in  London.  The  specifications  were 
prepared  by  the  city  engineer.  I  think  it  gets  over  the 
difficulty  of  candle  power  entirely,  that  is,  we  have 
a  lamp  of  a  proper  voltage  and  amperage,  say  70  v. 
6y2  amp.  to  produce  450  watts  or  over.  This  is  ac- 
cepted by  him  as  a  2000  candle  power  lamp  and  is  also 
the  standard  adopted  by  the  National  Electric  Light 
Association. 

Mr.  Dion  :  There  was  a  committee  of  this  Associa- 
tion appointed  two  years  ago  for  the  purpose  of  re- 
commending a  uniform  system  of  accounting  to  the 
members  ot  this  Association.  That  committee  was 
composed  of  Mr.  Wright,  of  Renfrew,  and  Mr.  Street, 
of  Ottawa.  They  made  a  report  at  the  meeting  in 
Quebec,  which  for  want  of  time  was  not  discussed,  the 
discussion  was  adjourned  until  the  following  day  ;  and 
then  we  found  no  time  to  dispose  ot  it  and  it  was 
left  for  this  convention.  Mr.  Wright,  of  Renfrew,  is 
not  here  as  yet.  Mr.  Street  is  also  prevented  from 
coming,  but  he  asked  me  to  bring  the  matter  up.  He 
thought  in  fairness  to  the  members  of  the  committee 
who  had  devoted  considerable  time  to  investigation 
that  the  matter  should  be  dealt  with,  and  that  their 
recommendation  should  either  be  set  aside  or  adopted. 
The  Secretary  will  get  from  his  records  the  report 
presented  last  summer,  and  either  at  this  session  or 
some  other  session  of  this  convention  the  matter 
could  be  disposed  of.  There  was  a  recommenda- 
tion contained  in  that  report  and  I  would  like  to 
submit  it  to  the  meeting  when  we  get  the  papers 
before  us. 

The  President  :  You  have  heard  the  explanation 
Mr.  Dion  gives.  The  Secretary  will  have  these  papers 
brought  forward  at  another  session. 

There  being  no  other  business  to  bring  before  the 
meeting  at  this  stage  the  Question  Box  was  taken  up 
and  was  conducted  by  Messrs.  Dion  and  Hunt.  The 
following  were  the  questions  sent  out  to  members, 
togethir  with  the  written  replies  submitted  : 


(.)UE.STION  BOX. 

1.  Is  it  advisable  to  ''ground"  secondaries  at  the  Iransfornu-r  or  in 
the  building  supplied? 

2.  Should  meters  be  tested  in  places  or  should  they  be  returned  to 
the  station  for  that  purpose  ? 

3.  What  systems  are  mostly  used  and  commendable  to  check  up 
lamp  manufaclureis'  guarantees  as  to  life,  efficiency  and  c.  p.  ? 

4.  What  has  been  the  experience  in  operating  single  phase  motois 
on  lighting  circuits  and  to  what  sizes  of  motors  is  such  operation  prac- 
tically limited  ? 

5.  .Should  5  and  4  c.  p.  lamps  be  freely  supplied  to  meter  customers 
of  electric  light  and  renewals  thereof  made  free  ? 

6.  What  is  a  proper  annual  charge  for  depreciation  in  waterpower 
plants,  and  how  arrived  at  ? 

7.  What  is  the  best  practice  to  follow  regarding  the  cutting  and 
handling  of  wires  in  cities  during  fires  ? 

8.  What  is  the  best  system  for  keeping  records  of  poles  and  lines 
and  regarding  changes  thereon  ? 

9  What  is  the  best  way  for  keeping  track  of  transformers,  their  lo- 
cations, sizes  and  the  maximum  active  load  on  them  ? 

to.  What  precautions  are  advisable  with  free  lamp  renewals  to  pre- 
vent persons  from  selling  them  or  using  them  in  any  other  manner 
than  that  intended  ? 

11.  Is  it  advisable  to  mark  wires  on  poles  so  as  to  distinguish  be- 
tween feeders,  mains  and  the  different  services  on  circuits,  so  a  line- 
man may  identify  them  without  carrying  a  map  of  them    in  his  head  ? 

12.  What  is  the  maintenance  cost  per  kw.  hour  of  the  different  types 
of  Nernst  lamps  ? 

13.  In  cases  where  machines  of  a  diflferent  periodicity  are  in  use, 
one  machine  60  cycles  and  the  other  125  cycles  ;  the  60  cycle  machine 
used  for  the  heavy  loads  aud  the  125  cycle  for  the  all  night  run  ;  what 
class  of  meter  should  be  used  which  will  register  accurately  within  Gov- 
ernment limitations  on  both  frequencies.  The  Canadian  Government 
require  all  meters  to  be  within  three  per  cent,  either  way  of  the  average 
of  '/(  and  ^  load.  In  cases  like  this  do  the  Government  base  their 
figures  on  results  obtained  from  tests  on  both  frequencies,  or  is  the 
meter  simply  tested  on  a  machine  of  the  same  frequency  as  that  stamp- 
ed on  its  name-plate  ? 

14.  I  understand  that  there  are  several  electrical  companies  manu- 
facturing polyphase  induction  alternators.  Are  single  phase  machines 
ever  built  using  the  induction  principle  ?  I  have  never  seen  any.  I 
understand  there  is  some  fundamental  reason  for  this.      Is  it  regulation  ? 

15.  What  is  the  greatest  distance  ever  talked  over  by  telephone  ? 

16.  What  is  the  general  opinion  regardihg  the  use  of  barb  wire  above 
transmission  lines  as  a  lightning  arrester  ?  Is  the  expense  of  installa- 
tion and  the  cost  of  maintenance  justified  by  the  results  obtained  ?  Does 
it  give  much  trouble  by  breaking  and  causing  shut-downs  ? 

17.  With  two  high  tension  circuits  on  one  pole  what  is  the  experience 
with  the  handling  of  repairs  to  one,  the  other  being  alive  ?  What  is 
the  highest  voltage  that  can  be  so  handled? 

iS.  Are  four  motor  street  car  equipments  justifiable  in  ordinary  city 
service,  the  grades  being  practically  negligible  ? 

19.  What  is  the  average  power  factor  on  plants  of  say  500-kw.  and 
larger  which  are  operating  both  arc  and  incandescent  lighting  and 
synchronous  and  induction  motors  ? 

20.  Would  it  be  desirable  for  this  Association  10  take  up  the  ques- 
tion of  preparing  a  publication  giving  the  rates  obtaining  in  this  coun- 
try for  lighting,  power,  and  heating  service,  together  with  an  outline 
of  the  various'  plants  ? 

21.  What  are  the  factors  that  decide  whether  or  not  it  is  necessary 
to  use  bells  on  the  ends  of  lead  cable  ?  Where  is  the  critical  point, 
that  is,  above  what  voltage,  power,  length  of  cable,  etc.,  etc.,  do  they 
become  necessary  ? 

22.  For  street  lighting  in  small  towns  of  1,500  to  3,500  population, 
which  is  the  bettei  system  to  use  ;  the  multiple  alternating  arc  or  the 
series  alternating  arc,  and  why  ? 

23.  What  size  of  wire  is  required  to  operate  seventy-five  6o-cyle, 
constant  current,  7. 5-ampere  series  alternating  arc  lamps  on  a  circuit 
18  miles  long  with  73  volts  at  arc  ? 

24.  What  method  of  grounding  lightning  arresters  and  transformer 
secondaries  gives  the  best  ground  at  the  least  cost  ? 

25.  What  is  the  ratio  of  transformer  capacity  to  connected  load  for 
(a)  residence  lighting,  and  (b)  business  lighting  ? 

26.  What  should  be  ihe  percent,  drop  in  voltage  on  a  well-equipped 
alternating-current  line  between  station  and  centre  of  distribution  ? 

27.  What  is  the  best  way  of  testing  meters  on  the  customer's  prem- 
ises ? 

28.  What  degree  of  accuracy  at  five  per  cent,  of  full  load  is  it  prac- 
tically possible  to  maintain  on  wattmeters  of  the   commutator   type? 

29  What  is  the  ratio  of  burnouts  in  a  Nernst  lamp  between  the 
ballasts  and  glowers  of  the  lamp  ? 

30.  What  results,  as  compared  with  arc  lights,  has  the  Nernst 
lamp  given  lor  street  lighting  ? 

31.  Do  Nernst  lamps  prove  troublesome  in  their  operation  ? 

32.  As  Nernst  lamps  consume  much  less  current  than  other  lamps 
in  proportion  to  illumination,  how  is  the  customer  charged  for  this 
service  ? 

33.  Are  Nernst  lamps  furnished  by  the  lighting  company,  or  do  the 
customers,  in  the  majority  of  cases,  furnish  their  own  lamps  ? 

34.  Has  anyone  put  Nernst  lamps  to  a   commercial  use  ? 

35.  Are  Nernst  lamps  as  efficient  on  watts  consumed  as  claimed  by 
manufacturers  ? 

36.  What  is  the  average  life  of  Nernst  lamp-glowers  on  good  regu- 
lation, from  practical  experience  ? 

37.  What  globes  have  you  found  for  interior  arc  lighting  that  are 
more  decorative  than  the  plain  white  or  clear  glass  and,  within  reason 
as  to  cost  and  weight,  while  not  absorbing  more  light  than  an  opales- 
cent globe  ? 

38.  How  do  you  figure  depreciation  ? 

39.  When  meters  are  used  by  an  electric-light    plant,    should     there 
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be  a  minimum  rate  paid  irrespective  of  the  meter  readings  ;  if  so,  what 
should  the  minimum  rate  be  ? 

40.  What  has  been  the  experience  of  water-power  plants  with  the 
maximum-demand  fiat  rate,  controlled  by  a  Lacey  controller,  or 
similar  device  ? 

41.  Outside  of  cultivating  a  day  load  by  supplying  power,  what  is 
being  done  generally  toward  encouraging  the  use  of  summer  current 
by  water-power  plants  ? 

42.  Is  there  any  recording  watt  meter  designed  to-day  suitable  for 
measuring  both  inductive  and  non-inductive  loads  from  2,000  volt 
circuits  ? 

ANSWERS   TO   QUESTIONS. 
Sherbrooke  Power,  Light  &  Heat  Company,  Sherbrooke,  Que. : 

We  have  been  asked  to  answer  question  No.  40,  and  herewith 
enclose  our  reply,  which  is  based  upon  our  experience  so  far. 
Systematic  inspection, while  nrt  having-  been  shown  to  be  absolute- 
ly necessary  so  far,  would  seem  to  us  to  be  very  advisable,  and  a 
convenient  method  of  testing  controllers  in  place  is  desirable. 
Many  theoretical  and  imaginary  objections  to  the  controller  have 
been  urged  which  have  not  yet  materialized  in  practice. 

40.  An  experience  of  about  six  months  with  the  Lacey  controller 
would  indicate  that  it  furnishes  the  best  means  so  far  put  on  the 
market  to  deal  with  flat  rates. 

As  to  its  reliability  in  the  matter  of  keeping  in  adjustment  our 
limited  experience  will  not  allow  us  to  slate,  as  we  have  not  made 
a  systematic  inspection  of  them  yet. 

That  those  set  up  so  far  have  remained  in  adjustment  would 
seem  likely,  as  we  have  had  no  complaint  of  the  limit  of  any 
customer  having  been  cut  down. 

Common  sense  would,  however,  dictate  thai  this  instrument,  the 
same  as  any  other  device  for  measuring  current,  should  not  be 
allowed  to  go  for  an  indefinite  time  without  inspection  and  test. 

Inspection  in  September,  November  and  January  and  probably 
in  May  would  be  sufficient. 

Its  makers  would  add  to  the  popularity  of  the  instrument  by 
getting  up  a  convenient  and  portable  apparatus  for  verifying  the 
controller  without  disturbing  its  setting  or  connection. 

A  testing  box  equipped  with  standard  lamps  or  some  other 
suitable  load,  with  an  indicating  watt-meter  or  an  ammeter  and 
volt-meter  attached,  and  a  connecting  device  which  would  admit 
of  the  outfit  being  quickly  attached  to  the  circuit  near  the  con- 
troller,  would  probably  fill  the  bill. 

In  setting  the  controller  it  must  be  adjusted  to  the  load  con- 
tracted for  at  the  extreme  voltage  to  which  the  circuit  is  subjected 
otherwise  the  controller  will  trip  when  the  voltage  rises,  with- 
out having  more  than  the  rated  number  of  lamps  in  circuit. 

Our  average  setting  allows  about  60  watts  to  a  16  C.  P.  lamp. 

One  effect  of  the  u,-,e  of  the  controller  is  to  bring  home  to  the 
average  customer  that  there  is  a  wide  range  in  the  efficiency  of 
lamps. 

Our  contract  is  made  in  terms  of  16  C.  P.  lamps,  government 
standard,  and  the  customer  distributes  his  current  to  his  own  best 
possible  advantage. 

A.  G.  Sangster,  Sherbrooke,  Oue.: 

1.  At  transformer. 

2.  In  some  cases  in  places,  in  others  taken  to  the  station, 
c;.  They  should  not  be  supplied    free.   Nothing  l^s  than  8  C.P. 

6.  From  10  to  25  %  according  to  fall  of  water. 

7.  The  best  and  safest  practice  is  to  open  the  circuit  in  the  fire 
district. 

8.  The  map  system,  with  location  of  poles,  lines  and  transform- 
ers. 

9.  The  card  catalog,  giving  transformer  location,  maximum 
load,  and  when  put  up.  ct    !,i  ^ 

10.  It  is  advisable  both  in  station  and  on  cross  arms. 

26.  We  have  8  circuits  going  out,  distances  being  from  one  to 
three  and  a  half  miles.  The  drop  is  2  to  3  per  cent.,  which 
is  about  the  correct  loss. 

39.  Yes,  have  charged  75  cents  per  month  irrespective  of  the 
meter  reading  ;  this  is  to  cover  cost  of  transformers  and  con- 
nections. 

40.  The  maximum  demand  rate  by  a  Lacey  controller  suits  quite 
a  large  class  of  customers,  knowing  the  amount  payable  each 
month  regardless  of  the  hours  burning.  The  contractor  has  the 
benefit  of  the  load  to  put  on  a  transformer — no  meter  readings 
and  fewer  inspections. 

41.  Cultivating  the  use  of  flat  irons  and  fans. 

O.  Higman,  Ottawa  : 

1.  To  ground  secondaries  at  the  transformer  would  seem  to  be 
the  more  preferable  method.  It  would  ensure  all  consumer's 
lines  being  protected  ;  whereas  grounding  in  the  building  would 
often  be  found  inconvenient  and  too  often  would  be  neglected 
altogether. 

2.  Government  regulations  require  that  meters  should  be  pre- 
sented to  the  inspector  for  inspection.  To  test  in  situ  is  ex- 
tremely inconvenient  and  sometimes  impossible.  An  extra  fee  of 
50  cents  is  charged  for  meters  so  tested. 

3.  A  good  photometer  set  with  standardized  incandescent 
lamps,  a  low  reading  wattmeter  and  a  voltmeter. 

5.  5  or  8  c.p.  lamps  should  be  freely  supplied  to  meter  custom- 
ers to  enable  them  to  regulate  their  purchases.  It  would  tend  to 
promote  harmony  as  well  as  good  business. 

10.  Bring  the  criminal  code  to  bear  on  the  guilty  parties. 

11.  If  wires  were  so  marked  it  would  doubtless  be  a  source  of 
great  help  and  protection  to  linemen. 

13.  The  experience  ol  Government  inspectors  is  that  meters 
constructed  for  60  cycles  will  not  keep  within  the  tolerated  error 
if  used  on  125  cycles   and  vice  versa.       In  all  cases,  so  far  as  the  ■ 


Government    inspection  is  concerned,    meters  are    tested   on  the 
same  frequency  as  is  marked  on  the  meter. 

27.  By  removing  the  fuse  wire  in  the  luse  block  on  the  oppo- 
site side  of  the  one  on  which  the  supply  meter  is  connected  and 
bringing  the  current  wires  of  an  indicating  wattmeter  to  the 
points  thus  made  available  and  connecting  the  potential  wire  to 
the  other  side.      The  supply  meter  would  not  then  be  disturbed. 

28.  Most  meters  run  slow  with  only  5%  of  full  load.  Except 
for  sensitiveness  the  Government  inspectors  do  not  test  meters 
on  less  than  25%  full  load. 

W.    A.Johnston,    United    Electric    Company,    Toronto: 

Referring  to  question  number  14:  Single  phase  inductor  alterna- 
tors have  been  manufactured  for  the  last  three  or  four  years  in  Tor- 
onto under  patents  of  the  writer.  Such  a  machine  was  manufac- 
tured at  first  by  the  W.  A.  Johnson  Electric  Company  and  later 
by  the  United  Electric  Company.  They  may  be  seen  in  constant 
use  in  the  following  towns  :  Beeton,  Acton,  Norwood,  Bed- 
ford, Que.,  Colborne,  Ont.,  Goderich,  Ont.,  Hamburg,  Ont., 
Seaforth,  Ont.,  etc.  Such  machines  have  operated  successfully, 
running  very  cool  and  having  perfect  inherent  regulation;  it  is 
the  writer's  believe  that  owing  to  imperfect  regulation,  and  also 
in  some  cases  to  excessive  heat,  other  makers  have  not  seen  fit 
to  exploit  the  sale  of  single  phase  inductor  alternators,  and  in  fact 
some  makers  have  practically  abandoned  polyphase  inductor  al- 
ternators for  practically  similar  reasons. 

The  whole  question  is  really  one  of  correctness  in  design.  The 
paper  by  the  writer  published  about  three  years  ago  in  the 
Electrical  News  fully  covers   the  ground. 

The  question  which  might  enlarge  the  discussion  in  this  line 
would  be,  ''Why  are  such  good  results  regarding  regulation  ob- 
tained in  transformers  as  made  by  almost  any  manufacturer, 
whereas  when  same  iron  and  copper  is  used  to  construct  a  gener- 
ator poor  regulation  is  obtained  and  usually'  the  endeavor  is  made 
to  compensate  for  or  correct  such  irregular  generator  by  use  of 
compound  windings,  etc." 
Brantford  Electric  &  Operating  Company  : 

In  answer  to  question  No.  9,  "What  is  the  best  way  of  keeping 
track  of  transformers,  their  location,  sizes,  and  the  maximum 
active  load  on  them,"  we  have  found  our  system  in  use  here  for 
keeping  track  of  the  above  very  satisfactory,  and  same  has  often 
been  the  means  of  saving  transformers  from  burn-outs  due  to  over- 
loads. When  a  customer  is  connected, and  the  order  of  same  is  re- 
turned,the  transformer  number  is  handed  in  by  the  foreman.  This 
number  is  placed  on  the  customer's  card, and  the  customer's  name, 
together  with  the  number  of  lights  and  the  estimated  average 
maximum  load, is  entered  on  a  card,  which  is  filed  in  a  card  index, 
according  to  the  transformer  number.  This  card,  which  is  4  to  6 
inches,,  shows  in  addition  to  the  number,  the  size,  make,  voltage 
and  type,  and  also  shows  the  date  purchased,  from  whom,  and 
the  price.  Columns  are  left  on  the  lace  of  it  for  the  date  of  in- 
stallation, circuit,  location  and  dale  and  reason  for  removal  If 
any.  On  the  back  of  the  card  three  columns  are  provided,  one 
for  customer's  name,  one  for  number  of  lights  connected,  and  the 
other  for  the  estimated  average  load.  These  cards  show  at  any 
time  the  number  of  lights  connected  on  each  transformer  and  al- 
so furnish  a  rapid  means  of  finding  out  the  numbers  and  sizes  of 
transformers  connected  on  the  lines.  We  enclose  herewith  copies 
of  transformer  cards  in  use  by  us. 

(Front  of  Card.) 


Size  of  Transformer. 

Make. 

No. 

Voltage. 

Type. 

Inst.  by. 

Purchased. 

Bo't  from. 

Price. 

Installed.                  Phase. 

lyocation. 

Removed  and  Reasons. 

(Back  of  Card.) 

"Mn         1                                                                                                   1      Aver. 
I^ights.     1                                      CUSTOMER.                                     1      Load. 
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Mr.  Hunt  :  Mr.  President,  the  meeting  of  the  Execu- 
tive this  morning  was  liind  enough  to  appoint  Mr. 
Dion  and  myself  to  take  charge  of  this  Question  Box. 
I  might  state  that  in  the  National  Electric  Light  As- 
sociation ot  the  United  States,  which  held  its  meeting 
in  Chicago  this  year,  we  had  a  great  many  questions, 
nearly  three  hundred,  put  in  by  members  during  the 
year.  The  Secretary  sends  out  papers  about  ever)' 
month  with  the  questions  that  have  been  submitted  and 
each  member  is  requested  to  answer,  if  he  can,  one  or 
more  of  the  questions  that  have  been  sent  in,  and  by 
that  means  a  great  many  answers  are  obtained  before 
the  meeting — so  much  so  that  when  we  met  in  Chicago 
this  year  the  Secretary  had  a  book  almost  half  an  inch 
thick  printed  with  the  questions  and  the  answers  fol- 
lowing. We  found  it  of  very  great  assistance.  I  might 
say  some  of  those  books  have  been  sent  to  members  of 
this  Association,  and  I  heard  one  gentleman  this  morn- 
ing say  he  thought  it  was  the  most  valuable  book 
printed  in  the  electrical  line.  Next  year  the  Executive 
Committee  might,  I  suppose,  find  it  possible  to  do  this 
work  in  a  similar  way  and  save  a  lot  of  discussion  at 
our  meetings  which  takes  up  time.  However,  we  must 
make  a  beginning,  and  with  your  permission  I  will 
read  the  first  question  and  ask  some  of  the  gentlemen 
present  to  give  us  their  views  on  it.  The  first  ques- 
tion sent  in  is  one  of  very  greatimportance  and  I  think 
possibly  there  is  some  difference  of  opinion  on  it.  "Is 
it  advisable  to  "ground"  secondaries  at  the  transformer 
or  in  the  building  supplied  ?"  I  might  state  here  that 
there  was  some  difference  of  opinion  among  the  Chi- 
cago members,  some  saying  it  was  better  not  to  ground 
them  at  all  and  others  contending  that  it  was. 

The  President  :  Perhaps  some  member  present  could 
give  an  answer  to  that  or  give  his  opinion  about  it — 
some  central  station  man. 

Mr.  Fisk  :  Mr.  President,  I  might  say  at  Peterboro 
we  are  grounding  all  of  our  late  secondary  work,  es- 
pecially the  three  wire  ;  ground  the  neutral  and  ground 
at  the  transformer,  and  so  far  we  have  not  grounded 
anything  in  the  building.  It  has  worked  very  satisfac- 
torily. 

Mr  Dion  :  May  I  ask  Mr.  Fisk  what  means  he  takes 
for  grounding  on  the  streets? 

Mr.  Fisk  :  Simply  put  a  copper  plate  down  in  the 
ground  about  seven  inches  deep,  about  twelve  inches 
square,  nailed  to  the  bottom  of  the  pole,  and  a  copper 
wire  soldered  to  that. 

Mr.  Dion  :  Do  you  know  of  any  breaking  of  the 
joint  ? 

Mr.  Fisk  :  We  have  never  found  it  so. 

The  President  :  I  think  good  moist  ground  would  be 
sufficient  one  way  or  the  other. 

Mr.  Higman  :  It  seems  to  me  that  the  most  effective 
way  of  doing  it,  if  it  is  desirable  to  do  it  at  all,  and  I 
believe  it  is,  is  to  ground  the  secondary  at  the  trans- 
former. I  do  not  think  the  plan  adopted  by  Mr.  Fisk 
is  a  desirable  one.  Electrolytic  action  will  soon  de- 
stroy the  connection  and  there  will  be  no  ground.  The 
only  effective  way  is  to  string  an  iron  wire  of  good  size 
grounded  at  some  central  point.  The  grounding  of 
the  secondary  is  quite  a  common  and  usual  practice  in 
Europe. 

Mr.  Hunt  :   Where  do  you  run  the  iron  wire  ? 

Mr.  Higman  :  On  the  poles,  following  the  trans- 
formers. 

Mr.  Hunt  :  I  understand  that  the  National  Board  of 
Underwriters  have  now  some  objection  to  grounding 
at  the  transformers.  It  seems  there  has  been  trouble 
through  having  grounds  at  the  transformer  and  also 
from  grounding  inside  of  buildings  where  there  are 
water  and  gas  pipes.  There  have  been  some  fires  caus- 
ed on  that  account,  where  the  ground  wire  is  crossed 
by  a  water  or  gas  pipe  in  the  building. 

Mr.  Dion  :  I  think  the  question  is  not  exactly  whether 
we  should  groimd  secondaries  or  not.  The  question 
upon  which  there  seems  to  be  considerable  difference 
of  opinion  is  whether  we  should  ground  the  second- 
aries at  the  transformer  or  in  the  building.  It  seems 
to  me  we  have  no  choice  in    the    matter,    because    the 


National  Code  will  not  allow  grounding  except  outside 
the  building.  If  you  ground  it  outside  of  the  building 
it  seems  to  me  it  is  a  matter  of  indifference  whether  it 
is  immediately  outside  or  half  way  to  the  pole  or  at 
the  transformer.  There  is  a  written  answer  which  I 
wish  to  read  to  read  to  you.  M"-.  Sangster,  of  Sher- 
brooke,  says  :    "At  the  transformer." 

Mr.  Hunt  :  The  next  question  is  :  Should  meters  be 
tested  in  place  or  should  they  be  returned  to  the  station 
for  that  purpose  ?  "  There  are  two  answers  to  that, 
one  from  the  Sherbrooke  Power,  Light  &  Heat  Com- 
pany :  "In  some  cases  in  place  ;  in  others  taken  to  the 
station."  Another  answer,  from  Mr.  Higman,  is  : 
"Government  regulations  require  that  meters  should 
be  presented  to  the  inspector  for  inspection.  To  test 
in  situ  is  extremely  inconvenient  and  sometimes  im- 
possible. An  extra  fee  of  fifty  cents  is  charged  for 
meters  so  tested." 

The  President  :   Are  there  any  other  answers  to  that? 

Mr.  Fisk  :  We  bring  all  our  meters  in  for  in- 
spection. It  is  almost  impossible  to  do  anything  to  a 
meter  that  is  on  the  premises,  if  found  incorrect.  We 
have  found  it  better  to  bring  them  in  where  everything 
is  handy  for  correcting  the  meter  if  it  is  wrong. 

Mr.  Higman  :  In  many  instances  the  meters  are 
tested  on  the  company's  premises  ;  that  is  the  case  in 
Toronto.  Accommodation  is  made  for  testing  the 
meters  and  the  representatives  of  the  companies  and  our 
own  inspectors  work  together.  It  would  seem  to  me, 
apart  from  the  regulation,  to  be  desirable  to  bring  meters 
in  and  give  them  a  general  overhauling  and  cleaning  up. 
Some  meters  are  placed  in  positions  where  it  would  be 
absolutely  impossible  to  adjust  them  ;  they  are  stuck 
away  up  in  a  dark  closet  near  the  ceiling  ;  we  find 
many  of  them  in  such  positions.  There  are  no  conveni- 
ences at  all  for  testing  meters  in  situ  and  for  this  reason 
we  do  not  encourage  the  practice.  , 

Mr.  Yule  :  I  would  like  to  ask  Mr.  Higman  if  it  is 
not  found,  in  the  case  of  disputed  accounts  where  the 
correctness  of  the  meter  is  disputed,  that  if  the  meter  is 
first  tested  on  the  premises,  and  they  are  notified  to  be 
present,  that  it  gives  added  confidence  in  the  decision 
of  the  officials  ?  My  opinion  is  that  it  would,  where 
that  was  done. 

Mr.  Higman  :  Possibly.  But  the  regulation  states 
that  in  case  of  a  disputed  meter  the  seal  shall  only  be 
broken  by  the  inspector  ;  no  other  party  would  be  able 
to  tamper  with  the  meter. 

Mr.  Yule  :  I  say  to  test  it  as  it  stands  and  is  con- 
nected on  the  premises. 

Mr.  Higman  :  If  you  can  make  a  satisfactory  test  it 
is  alright. 

Mr.  Saxby  :  I  think  we  should  have  the  privilege  of 
having  the  meters  inspected  on  the  premises,  because 
in  that  case  where  there  is  a  large  bank  the  labor  would 
be  done  away  with. 

Mr.  Higman  :  In  the  case  of  500  volt  power  meters, 
they  are  often  tested  where  they  are  in  use. 

Mr.  A.  Sangster  :  I  have  had  occasion  to  test  them 
in  the  premises  sometimes.  This  past  week  I  had 
occasion  to  take  out  two  meters.  The  customers 
thought  they  were  going  too  fast.  In  one  instance  one 
of  them  was  five  per  cent,  slow  and  in  that  case  the 
customer  said  that  we  had  tampered  with  the  meter 
before  we  tested  it.  Therefore,  I  state  in  some  cases  it 
is  necessary  to  test  them  in  place.  It  is  according  to 
the  customer  you  have  to  deal  with.  I  gave  the  answer 
according  to  my  experience.  The  only  way  to  do  it  is 
by  putting  on  the  lamps  and  running;  for  an  hour  with- 
out touching  the  seal  or  anything  and  then  showing  the 
reading  ;  then  if  the  customer  is  not  satisfied  we  take 
the  meter  out  and  take  it  away  for  Government  inspec. 
tion,  and  give  the  customer  notice  of  the  Government 
test  so  thai   he  may  see  the   meters  tested  if  he  wishes 

The  President  :  It  is  a  good  practice  and  one  which 
we  have  followed.  We  have  invariably  brought  our 
meters  into  the  bank  where  the  Government  inspectors 
test  them,  but  it  is  a  good  plan  in  some  cases  to  put 
another  tested   meter  in  parallel  with  the  one  that  is   in 
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place  and  let  the  cutomer  see  how  they  run  and  tally 
one  with  the  other.      It  works  ver}-  well,  I  think. 

Mr.  Higman  :  Of  course,  the  disputed  meter  could  be 
handed  over  to  the  inspector  in  the  presence  of  the 
customer. 

Mr.  Purcell  :  I  have  in  mind  one  meter,  and  when 
we  tested  it  in  the  shop  it  ran  alright,  and  we  sent  it 
out  and  had  it  put  up  and  in  one  month  that  meter  had 
crept  24  kilowatt  hours.  There  was  vibration  in  the 
building  in  which  it  was  put  up.  There  was  no  vibra- 
tion in  the  building  in  which  it  was  tested.  I  think 
there  are  some  instances  in  which  you  have  to  make 
tests  on  the  premises. 

Mr.  Saxby  :  I  had  one  case  ot  that  inyself  in  con- 
nection with  one  of  the  old  type  of  meters.  I  noticed  the 
very  thing  that  Mr.  Purcell  has  mentioned,  that  the 
meter  started  to  run  faster  with  the  vibration. 

Mr.  Purcell  :  I  might  say  the  Edison  people  in  the 
citv  of  Detroit  insist  on  all  meters  being  tested  on  the 
third  floor  of  their  power  house,  where  there  is  a  great 
deal  of  vibration.  Originally  they  used  to  receive  their 
Thomson  meters  from  the  General  Electric  Company 
that  were  tested  on  an  air  hag  so  as  to  eliminate  all 
vibration  that  therp  might  be.  When  the  meters  were 
received  and  put  up  for  test  they  found  that  the)'  were 
possibly  anywhere  from  ten  to  twenty  per  cent.  fast. 
They  specified  that  these  meters  must  not  be  tested  on 
the  air  bag  ;  they  must  be  fastened  to  the  wall  or  shaft 
or  anything  convenient  so  as  to  be  liable  to  the  vibra- 
tion of  the  building — every  day  conditions — and  that 
they  do  now  ;  they  test  all  their  meters  on  the  third 
floor  of  their  power  house  where  there  is  vibration  from 
the  machinery  which  is  below,  and  they  get  every-day 
conditions,  and  as  a  result  they  have  very  few  objec- 
tions. Of  course,  on  the  other  side  they  have  no  Gov- 
ernment meter  inspection  for  electric  light,  it  is  simply 
thejr  own  inspection,  and  they  make  a  very  close 
inspection.  Mr.  Clarke,  who  had  charge  of  that  de- 
partM'ent,  is  quite  a  capable  man.  I  was  very  much 
pleased  with  the  way  he  explained  things  for  me  in 
connection  with  that  matter  when  in  the  city  of  Detroit 
five  or  six  weeks  ago.  We  have  vibration  from  trains 
as  well,  in  the  building  I  refer  to,  and  those  meters 
when  tested  on  the  premises  and  in  the  shop  show  a 
difference  of  fully  five  per  cent,  and  possibly  a  little 
more  than   that. 

Mr.  Higman  :  I  might  say  in  a  general  way  that  the 
percentage  of  meters  that  run  outside  of  the  toleration 
of  error  allowed  is  very  small  even  after  working  for 
some  years,  and  these  are  cases  that  it  would  be 
almost  impossible  to  make  any  general  rule  to  meet. 
You  will  find  these  exceptional  cases  ;  I  do  not  see 
that  we  could  make  any  provision  for  them. 

Mr.  Purcell  :  With  reference  to  testing  the  meter  on 
the  premises,  we  make  it  a  rule  that  the  wiring  must 
be  run  to  a  point  which  is  easy  of  access,  not  more 
than  eight  feet  high,  on  the  wall. 

Dr.  Johnson  :  Although  in  the  employ  of  the  Gov- 
ernment, I  have  taken  the  liberiy  of  sometimes  not 
adhering  closely  to  the  rule.  In  cases  where  people 
have  doubted  the  accuracy  of  their  meters  and  thought 
they  preferred  to  see  a  test  on  the  premises,  I  have 
done  so  to  please  them  without  any  extra  charge.  It 
is  very  seldom  I  have  to  do  it.  As  a  rule  they  are 
quite  satisfied  to  see  the  meter  taken  away,  and  I 
usually  ask  them  to  be  present  at  the  test.  When 
they  see  the  seal  broken  by  me  or  some  of  my  assist- 
ants and  see  the  test  made  they  are  always  satisfied.  I 
hardly  ever  had  a  case  where  there  was  any  doubt 
thrown  out  about  "it  being  interfered  with.  I  always 
bring  to  their  attention  the  fact  that  the  seal  is  there 
and  has  been  unbroken  until  it  is  broken  by  me,  and 
they  nearly  always  have  been  satisfied,  but  once  in  a 
while  we  test  on  the  premises  if  they  desire  that. 

Mr.  Yule  :  I  would  like  to  congratulate  Mr.  Higman 
on  the  entire  absence  of  punctiliousness  amongst  the 
officials  in  his  department  ;  they  do  their  duty  and  do 
what  is  right  and  take  special  pains  to  deal  with  the 
custotners. 

Mr,  Higman  ;  That  calls  for  one  word  more  from  me 


and  it  is  this  :  That  from  the  very  outset  I  have  laid 
down  the  principle  that  people  engaged  in  the  electric 
lighting  industry  were  honest  men  trying  to  do  the 
best  for  their  customers.  I  have  never  yet  found  a 
single  instan.ce  where  an  electric  light  company  laid 
itself  out  to  cheat  the  public.  Working  along  those 
lines  we  have  experienced  no  difficulty  in  maintaining 
amicable  relations  with  this  important  industry.  (Ap- 
plause.) 

Mr.  Hunt :  Question  No.  3  is  :  What  systems  are 
mostly  used  and  commendable  to  check  up  lamp  manu- 
facturers' guarantees  as  to  life,  efliciency  and  "  c.p."? 
I  have  one  or  two  answers  to  that  :  Mr.  Higman  sug- 
gests a  good  photometer  set  with  standardized  incan- 
descent lamps  ;  a  low  reading  wattmeter  and  a  volt- 
meter. I  think  that  covers  the  whole  thing  because  it 
is  not  very  extreme  and  it  is  very  efficient. 

Mr.  Fisk  :  It  is  well  to  add  to  that  a  competent  man 
with  very  little  else  to  do. 

Mr.  Dion  :  This  question  perhaps  may  be  taken  in 
another  way  :  What  is  the  best  system  of  testing  in- 
candescent lamps?  It  may  be  put  in  other  words  : 
What  means  do  you  take  to  ascertain  whether  your 
lamps  are  correct  or  not  ?  Apart  altogether  from  the 
instruments  which  you  use  there  may  be  different  ways  of 
getting  at  that.  For  instance,  it  is  not  practical  to  test 
every  lamp,  but  a  certain  percentage  may  be  tested. 
The  system  we  use,  which  is  probably  the  same  as  that 
used  by  a  great  many  other  companies,  is  this,  we  take 
five  per  cent,  of  all  the  lamps  we  get  ;  for  instance,  in 
a  package  of  300  lamps  we  would  take  fifteen  lamps  at 
random  and  put  them  through  a  photometer  test  and 
also  connect  them  with  a  wattmeter  immediately  after 
and  note  the  candle  power  and  the  wattage,  and  we 
plot  that  on  a  printed  form  with  a  target  in  the  centre, 
and  the  lamps  must  test  within  the  allowable  limits  of 
candle  power  and  wattage.  These  limits  are  set  when 
we  make  our  contracts  with  the  lamp  manufacturer  and 
form  the  boundaries  of  this  target.  We  insist  that  at  least 
sixty  per  cent. ,  three  out  of  five,  of  the  lamps  tested  shall 
fall  within  that  target — that  is  our  rule — and  if  we 
don't  get  this  result  the  whole  package  is  returned  to 
the  factory.  Those  are  the  terms  of  the  contract  and 
we  try  to  follow  them  up.  We  might  test  a  larger  per- 
centage of  lamps,  but  some  such  system  as  that  must 
be  followed,  because  you  cannot  very  well  test  every 
lamp.  Then  apart  from  that  lamps  are  selected  from 
time  to  time,  one  or  two  out  of  the  package,  and  put 
on  a  board  for  life  test.  This  part  of  it,  I  am  sorry  to 
say,  has  not  been  carried  out  very  systematically.  We 
have  not  carried  on  life  tests  continually,  but  we  from 
time  to  time  made  life  tests.  With  regard  to  the  re- 
mark by  Mr.  Fisk  as  to  a  competent  man,  we  found 
that  a  young  man  who  was  the  store-keeper — had 
charge  of  the  lamp  stores  and  some  other  things  be- 
sides— was  quite  competent  to  do  this.  He  was  put  in 
charge  and  took  a  lively  interest  in  it.  He  was  coach- 
ed for  a  while  and  soon  gave  very  good  satisfaction. 
We  had  a  dispute  last  year  with  our  manufacturers  and 
a  lot  of  25  lamps  was  sent  to  the  testing  bureau  as  a 
referee,  and  we  were  glad  to  note  that  our  store-keeper 
was  doing  very  well.  So  that  I  do  not  see  that  it  is 
necessary  to  get  a  expert;  I  think  an  ordinarily  intelli- 
gent man  can  be  coached  to  do  that.  I  do  not  say  that 
he  would  do  in  a  lamp  factory  or  where  you  want  par- 
ticularly accurate  tests,  but  for  the  ordinary  run  of 
commercial  tests  I  think  it  can  be  done  in  that  way. 
We  ufe  standardized  lamps.  Our  standards  are  sup- 
plied by  the  lamp  testing  bureau  of  the  United  States, 
they  have  two  grades,  a  cheap  standard  and  a  closer 
standard  which  is  more  expensive;  they  cost  $2.50  a 
piece,  I  think. 

Mr.  Hunt  :  The  next  question  is  No.  4  :  "  What 
has  been  the  experience  in  operating  single  phase 
motors  on  lighting  circuits  and  to  what  size  of  motors 
is  such  operation  practically  limited  ?" 

Mr.  Lambe:  1  don't  recall  anything  larger  than  about 
five  horse-power,  generally  smaller  in  this  country. 

Mr.  Russell  :  I  am  representing  the  W^agner 
Electric    Mfg.    Company,    fiuildgrs    of     single     phase 
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motors,  and  although  I  cannot  give  you  any  particular 
data  still  I  can  speak  from  general  information.  It 
seems  that  the  size  of  the  motor  which  you  can  operate 
on  lighting  circuits  depends  to  a  great  extent  on  your 
own  local  conditions.  Now,  take  Newark,  N.  J., 
they  are  using  as  high  as  a  35  horse-power  on  their 
system,  which  is  multiphase  ;  there  are  other  systems 
where  they  have  less  than  100  kilowatt  generator 
capacity,  and  they  have  30  horsepower  motors  ;  take 
in  some  cities  they  are  only  allowing  as  high  as  5  horse 
power.  Central  station  managers,  it  seems,  will  put 
on  any  size  of  motor  which  can  be  placed  on  a  circuit, 
and  the  load  being  thrown  on  and  off,  will  not  give 
them  a  greater  fluctuation  in  voltage  than  they  can 
stand  for  proper  service  to  their  customers. 

Mr.  Hunt  :  That  depends  on  your  transformers  and 
your  line  ? 

Mr.  Russell  :   That  depends  on  your  line  capacity. 

Mr.  Higman  :  What  is  the  largest  motor  you  make 
on  single  phase  ? 

Mr.  Russell  :  35  horse  power. 

At  12.45  o'clock  p.  m.,  the  Convention  adjourned 
for  luncheon. 


AFTERNOON  SESSION. 

2.30  o'clock  p.m.,  the  President  called  the  Conven- 
tio  1  to  order,  and  called  upon  Mr.  C.  F.  Scott,  Pitts- 
burgh, Pa.,  to  read  a  paper  by  Mr.  Paul  Lincoln,  Pitts- 
burg, Pa.,  on  "The  High  Tension  Engineer." 

Mr.  Scott  read  the  paper,  which  is  printed  elsewhere. 

Mr.  Chas.  F.  Scott  :  In  conversation  a  little  while 
ago  this  qjuestion  was  asked  :  How  has  the  advance  in 
electrical  engineering  in  High  Tension  work  been  con- 
ducted in  the  past,  who  has  done  it  ?  A  gentleman 
replied  :  Mainly  by  the  manufacturing  companies.  I 
think  this  is  true — these  companies  have  developed  ex- 
perts ;  they  have  sent  these  experts  out  over  the 
country  ;  they  have  built  new  lines  of  apparatus,  car- 
ried on  laboratories  and  investigated  to  determine  what 
is  most  suited  to  meet  your  conditions.  The  primary 
business  of  these  companies  is  to  manufacture  appara- 
tus but  they  have  had  to  come  and  take  the  place  of 
the  consulting  engineer  and  the  text  book  ;  thev  have 
had  to  develop  the  engineering  itself  and  to  tell  you 
what  you  need  and  how  to  operate  it  as  well  as  to  build 
and  to  sell  you  the  apparatus.  Is  it  not  time  that  you 
gentlemen  co-operate  now  in  contributing  the  exper- 
ience which  you  have,  either  formally  through  your 
Association,  or  as  individuals  ?  In  what  way  ?  You 
can  contribute  cf  your  experience  to  help  along  this 
profession  upon  which  we  are  all  so  dependent. 

The  manufacturing  companies  have  also  taken  the 
lead  of  the  operating  companies  in  appreciating  the 
value  of  the  young  electrical  graduate  in  their  business. 
They  have  provided  apprentice  courses  ;  they  take 
them  in  large  numbers  ;  they  educate  them  for  their 
own  work  and  for  you.  This,  the  engineering  work, 
the  experimental  work  which  they  have  done,  must  be 
paid  for  and  is  paid  for  naturally  through  the  appara- 
tus which  you  buy.  As  you  assist  in  cutting  oR  that 
element  of  their  expense  it  will  be  a  factor  in  cheapen- 
ing the  cost  of  electrical  apparatus.  I  am  glad  to  ap- 
pear before  you  and  speak  as  President  of  the  Ameri- 
can Institute  of  Electrical  Engineers.  I  am  very  glad 
to  be  present  to-day  and  to  see  such  a  substantial 
gathering  of  electrical  men  on  this  side  of  the  border. 
•  The  American  Institute  has  been  broadening  in  its 
work  not  only  in  connection  with  power  transmission 
as  Mr.  Lincoln  has  pointed  out,  but  in  other  lines  also; 
it  has  felt  it  should  be  in  touch  with  more  men  and  par- 
ticularly with  the  younger  men  who  are  growing  up  in 
the  profession.  It  has  presented  to  young  engineers 
and  to  older  ones  as  well  the  advantages  of  becoming 
members  of  the  Institute  and  also  the  responsibility 
which  they  ought  to  feel  to  accord  their  support  to  an 
institution  of  the  character  and  of  the  activity  which 
the  American  Institute  has.  Formerly  the  American 
Institute  has  had  its  monthly  meetings  in  New  York 
which  have  been  attended  by  a  local    audience.     There 


have  been  one  or  two  other  places  where  meetings 
have  been  held,  but  this  year  a  great  extension  has 
been  made  by  the  formation  of  local  branches.  They 
have  been  formed  in  the  principal  cities  ;  in  Boston, 
Washington,  Philadelphia,  St.  Louis,  Cincinnati,  Den- 
ver, Pittsbutgh  and  in  other  places  ;  the  one  in  Chica- 
go which  had  existed  before  has  taken  on  new  life. 
Meetings  have  been  started  also  in  a  large  number  ot 
colleges.  College  professors  meet  with  their  students, 
or  an  engineering  society  of  students  constitutes  itself 
into  an  institute  meeting.  At  these  local  branches  the 
papers  presented  in  New  York,  together  with  the  dis- 
cussion of  the  papers  held  in  New  York,  are  presented, 
so  that  the  local  branches  have  better  material  than  the 
New  York  meeting  itself,  having  the  discussion  in  ad- 
dition to  the  papers.  This  has  awakened  a  good  deal 
of  interest  and  activity  and  it  has  taken  very  well 
among  the  college  boys,  and  a  number  of  professors 
have  said  to  me  that  the  results  were  of  far  greater  val- 
ue than  they  had  anticipated.  Within  the  last  week  I 
have  had  the  pleasure  in  our  secretary's  office  of  read- 
ing over  a  report  which  has  come  from  Toronto  of  the 
formation  within  the  last  two  weeks  here  of  a  lojal 
branch  of  the  Institute  for  the  purpose  of  taking  up 
Institute  papers  and  strengthening  the  institute  in  this 
region.  I  think  that  is  a  most  excellent  move  and  I 
predict  success  for  it.  In  these  later  days  we  are  be- 
ginning to  appreciate  more  fully  the  value  and  import- 
ance and  meaning  of  co-operation  ;  it  is  coming  among 
engineers,  I  think  brought  about  very  largely  through 
the  electrical  engineer  ;  he  does  not  do  very  much  him- 
self ;  off  by  himself  he  does  not  amount  to  much  ;  be 
has  to  come  in  and  stir  up  the  other  engineers.  The 
hydraulic  engineer  had  a  quiet  sort  of  a  time  until  the 
electrical  engineer  got  after  him.  Now  he  has  to  work 
ten  times  as  hard.  The  steam  engine  men  gave  any 
old  kind  ot  an  engine  and  it  did  the  business  for  a  while, 
but  when  the  engine  had  to  run  a  dynamo  there  were 
new  speed  requirements.  The  mechanical  shop  engin- 
eer did  not  have  to  know  very  much  except  to  run  a 
shaft  and  figure  out  the  size  of  a  pulley,  but  when  the 
electrical  engineer  got  into  the  machine  shop  he  revolu- 
tionized the  whole  thing.  The  tools  now  are  not 
strong  enough.  I  think  it  means  a  great  deal  ;  it  points 
to  the  tendency  in  modern  times  when  we  look  at  a 
little  incident  like  this  :  The  superintendent  of  our 
factory  at  Pittsburg  made  the  remark  with  reference  to 
tools  that  were  being  bought  for  an  extension  of  the 
factory,  that  although  the  tools  were  no  larger,  yet  an 
expense  of  something  like  fifty  per  cent,  additional  was 
being  paid  in  order  that  the  tools  might  be  made  to  run 
faster  and  do  more  work  on  account  of  the  conditions 
which  had  com.e  in  through  the  new  kinds  of  tool  steel 
and  through  the  electric  drive.  The  electrical  engineer 
binds  together  other  engineers  instead  of  working  inde- 
pendently. I  instance  the  Pennsylvania  tunnel  in  New 
York,  where  civil  and  mechanical  and  hydraulic  and 
mining  engineers  are  interested  along  with  the  electrical 
engineer.  All  have  to  work  together.  That  is  one  of 
the  points  to  remember  and  observe  with  respect  to  this 
young  man  we  are  trying  to  develop  and  bring  up  to 
handle  our  work  properly.  He  needs  to  be  all  kinds  of 
an  engineer  ;  he  needs  to  know  how  to  develop,  to 
match  up  and  fit  in  all  kinds  of  engineering  work. 
The  dynamo  man  is  one  of  the  smallest  men  about 
the  whole  concern.  Down  in  Pittsburg  the  big 
dynamos  for  Niagara  Falls  used  to  overawe  everything 
else  in  sight.  Of  course,  water  wheels  are  common  and 
didn't  seem  to  amount  to  ver}'  much  ;  the  dynamo  was 
the  great  thing.  But  when  I  got  up  to  Niagara  Falls 
and  saw  those  little  insignificant  machines  in  so  large  a 
station  and  when  I  went  down  into  that  great  wheel-pit 
and  heard  that  noise  and  saw  those  long  shafts  and  those 
great  big  water  pipes  and  all  that  sort  of  thing  it  seemed 
to  me  that  the  dynamo  was  the  smallest  part  of  it  all. 
Bnt  it  is  the  electrical  engineer  who  must  see  all  the 
other  things  fit  in  and  work  together.  The  electrical 
system  is  the  central  system  ;  all  the  other  have  to  fit 
to  it  and  be  satisfactory  to  the  electrical  conditions. 
Now,  regarding  co-operation,  one  of  the  men  who  has 
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been  most  successful  in  industrial  work  in  this  country 
in  building  up  a  magnificent  organization,  who  has 
given  great  attention  to  the  mechanical  processes,  who 
has  believed  in  throwing  away  a  thing  quickly  as  soon 
as  there  was  something  better  in  sight,  a  man  who  has 
built  up  a  great  company,  by  getting  men  who  knew 
more  about  each  branch  of  the  business  than  he  did  him- 
self of  organizing  the  men  as  well  as  the  machinery, 
the  man  who  has  amassed  a  great  fortune,  one  of  the 
greatest  the  world  has  ever  known,  this  man  has  recog- 
nized the  advantage  of  engineering  work  and  of  engin- 
eering societies  and  of  co-operation— "engineers  need  to 
get  together"  are  his  words — and  he  has  done  one  of 
the  most  magnificent  things  towards  co-operation  and 
towards  engineering  work  in  its  broadest  sense,  and 
that  man  is  Mr.  Carnegie,  and  the  act  is  the  gitt  of 
$1,000,000  towards  a  great  engineering  building  in 
New  York  for  the  National  Engineering  Societies. 
(Applause)  These  big  societies  are  being  recognized  ; 
a  practical  man  has  recognized  them  ;  and  these  other 
societies,  these  societies,  such  as  yours,  which  take  a 
particular  line  of  work  in  a  particular  part  of  the  country, 
they  should  recognize  they  have  a  part  in  the  onward 
advance  of  work  of  this  kind.  I  ask  you  as  individuals 
and  officially  as  members  of  the  Canadian  Electrical 
Association  to  consider  that  the  American  Institute  of 
Electrical  Engineers  is  ready  and  glad  to  co-operate 
with  you  as  a  society  or  as  individuals  and  to  receive 
your  assistance  in  pushing  forward  the  work  which  it 
has  undertaken.      (Applause) 

The  President  :  This  is  a  valuable  paper  which  we 
have  had  and  it  has  given  time  to  follow  it  up  a  little. 
If  Mr.  Black  is  in  the  room  I  would  like  if  he  would 
give  us  a  little  information  or  a  few  pointers. 

Mr.  Dion  :  I  understand  Prof.  Owens  is  here  ;  he  is 
professor  in  the  leading  school  of  electrical  engineering 
in  this  coimry  ;  I  should  be  glad  to  hear  from  him  as 
to  the  college  end  of  the  discussion. 

Prof.  Owens  :  Both  Mr.  Lincoln  and  Mr.  Scott  have 
outlined  the  relations  which  should  and  in  the  main  do 
exist  between  the  college  and  outside  work  so  clearly 
that  remarks  by  me  are  hardly  necessary.  However, 
it  may  be  said  that  within  comparatively  few  years  there 
did  not  exist  as  complete  and  as  satisfactory  an  under- 
standing between  the  college  people  and  the  manufac- 
turing word  as  now,  I  am  glad  to  say,  does  exist,  due 
in  large  part  to  the  interest  in  college  work  shown  by 
such  men  as  Mr.  Scott,  Mr.  Lincoln,  the  officers  of  the 
General  Electric,  the  Bullock  and  other  large  manufac- 
turing companies.  They  now  perfectly  well  understand, 
I  think,  that  a  college  does  all  that  it  can  be  expected 
to  do  when,  in  the  short  time  it  has  at  its  disposal,  it 
gives  to  students  some  knowledge  of  the  fundimental 
principles  which  underlie  all  engineering  work.  The 
tendency  in  engineering  education  now,  as  far  as  I  am 
able  to  observe,  is  to  instruct  in  the  principles.  No  uni- 
versity can  operate  a  manufacturing  establishment  and 
give  to  the  students  a  knowledge  of  manufacturing  de- 
tails. It  is  quite  out  of  the  question.  It  is  most  signi- 
ficant, however,  that  the  majority  of  the  larger  electric 
manufacturing  companies  select  their  young  men  al- 
most entirely  from  college  graduates,  saying  at  the 
same  time  that  they  do  not  expect  every  man  who 
comes  from  the  college  to  make  a  engineer,  but  that  it 
is  the  best  material  from  which  to  draw.  Now,  I  be- 
lieve that  their  are  men  going  out  from  colleges  to-day 
perhaps  better  trained  than  they  were  only  a  few  years 
ago.  To  me,  as  a  man  connected  with  an  engineering 
school,  I  must  say  that  if  it  is  so  it  is  largely  due  to  the 
interest  and  assistance  of  outside  men.  I  remember 
very  perfectly  the  difficulty  ten  or  twelve  years  ago  I 
experienced  in  obtaining  permission  to  visit  the  works 
of  one  of  the  larger  companies,  but  I  was  fortunate 
enough  at  that  time  to  know  Mr.  Scott  and  I  got  into 
the  Westinghouse  Company,  where  I  spent  one  sum- 
mer. If  you,  gentlemen,  who  own  and  operate  lighting 
plants  desire  your  engineer  to  further  inform  himself 
about  high  tension  work  or  some  special  form  of  new 
apparatus  that  any  of  the  larger  companies  is  m.-xnufac- 
turing  you  may  send  him  to   such  a  factory  and  he  will 


be  kindly  received  and  will  be  shown  everything,  and 
he  will  go  away  with  very  much  more  information  than 
he  had  when  he  came.  In  line  with  what  Mr.  Scott  had 
said  you  might  also  send  your  men  on  trips  of  inspec- 
tion for  the  purpose  of  studying  local  conditions  which 
are  similar  perhaps  to  those  which  obtain  in  your  own 
plant.  If  the  college  education  is  supplemented  by  this 
sort  of  training  you  will  then  have  or  should  have  an 
engineer.  The  college  does  not  make  you  an  engineer, 
the  college  graduate  is  not  an  engineer.  But  he  is  a 
man  who  is  much  more  likely  to  become  quickly  an  engi- 
neer than  a  man  who  has  not  had  the  college  training, 
yet  it  is  only  the  beginning  of  his  work  ;  nothing  in  the 
world  can  take  the  place  of  experience.  A  man  is  not 
an  engineer  until  he  is  supplemented  in  the  knowledge 
of  the  principle  with  experience.  I  think  that  is  very 
well  understood  now  both  by  college  men  and  those 
who  are  employing  engineers,  and  it  is  largely  due  to 
such  gentlemen  as  Mr.  Scott  and  others  who  have 
spoken. 

Mr.  Black  :  Mr.  Scott  and  Prof.  Owens  have  spoken 
for  the  educational  and  manufacturing  end  of  the  sub- 
ject, and  I  might  say  a  word  with  regard  to  the  operat- 
ing end  of  a  transmission  plant.  I  was  verj'  much 
struck  with  one  remark  to  the  effect  that  when  things 
were  designed  and  planned  out  so  that  you  would 
naturally  expect  them  to  work  perfectly,  that  did  not 
always  work  that  way.  I  think  that  has  been  the 
experience  of  everybody  who  has  had  to  do  with  the 
operation  of  electrical  machinerv.  I  was  much  pleased 
to  notice  what  Mr.  Scott  said  about  engineers  getting 
together  and  trying  to  work  together  for  the  benefit  of 
electrical  engineers  at  large.  It  is  very  gratifying  to 
younger  engineers  to  find  men  of  large  experience  who 
are  willing  to  give  them  the  advantage  of  their 
experience. 

Mr.  Lozier  :  If  I  may  take  the  floor  for  a  minute.  In 
the  subject  that  has  been  discussed  the  point  which 
seems  to  be  of  the  greatest  interest  to  all  is  the  pre- 
paration of  the  electrical  engineer  for  his  work.  We 
have  heard  from  Prof.  Owens  that  they  prepare  him 
for  his  work  ;  we  have  heard  from  Mr.  Scott  how  they 
finish  the  product.  I  have  had  a  good  deal  of  exper- 
ience with  young  men  going  through  the  shops,  in  the 
expert  course,  and  if  there  is  one  suggestion  that  I 
might  offer  it  would  be  this,-  a  man  goes  to  college  and 
he  will  probably  take  a  four  years  course.  Many  of 
the  men  who  go  to  college  feel  when  the  summer  holi- 
days come  it  is  a  good  time  to  rest  up.  That  may  be 
be  very  true,  but  it  is  also  a  very  excellent  chance  for 
those  men  to  learn  during  the  summer  holidays  what 
would  be  most  useful  to  them  during  the  next  term  of 
college.  I  don't  know  whether  it  would  be  too  radical 
to  suggest  that  for  an  electrical  engineer  it  would  be  of 
advantage  to  him  if  he  could  take  a  shop  or  practical 
course,  so  as  to  get  a  short  experience  the  first  year  be- 
fore he  goes  to  college  so  that  he  would  be  familiar  with 
the  things  which  he  would  afterwards  learn  in  the  text 
books.  If  there  is  any  virtue  in  the  suggestion  at  all  it 
would  be  to  mix  the  two  together  as  far  as  circum- 
stances enable  a  young  man  to  do  so. 

Prof.  Owens  :  In  line  with  what  Mr.  Lozier  has  just 
said,  it  may  be  of  interest  to  state  that  in  McGill 
University  at  any  rate  the  students  are  required  to 
spend  three  months  of  each  summer  term  in  practical 
work,  and  we  find  it  of  the  highsst  possible  advantage 
to  them. 

Mr.  Scott  :  If  you  will  allow  me,  I  don't  think  we 
are  hearing  enough  from  the  other  side.  This  general 
subject  Was  under  discussion  at  the  convention  of  the 
National  Electric  Light  Association  at  Chicago  a  week 
or  two  ago  and  one  of  the  station  men  said  this  ;  The 
trouble  with  the  joung  engineer  in  the  electric  light 
plant  is  the  manager  of  the  electric  light  plant  ;  the 
manager  and  the  people  around  the  electric  light  plant, 
when  a  young  engineer  comes  in,  they  secret  their 
information  ;  they  keep  it  away  from  him,  they  do  not 
give  him  anything.  Prsident  Pritchett,  of  the  Massa- 
chusetts Institute  of  Technology,  not  long  ago  went 
through  a  factory  in  which  he  found  a  Returned  Mater- 
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ial  Department  ;  he  was  very  much  interested  in  that  ; 
things  which  did  not  work  rig-ht  came  back,  and  the 
company  gaAe  particular  attention  to  find  out  why, 
whether  it  was  some  fundamental  lack  in  the  design  or 
some  fault  in  the  construction  or  whether  it  had  been 
misused.  He  said  he  thought  colleges  ought  to  have 
Returned  Material  Departments  to  find  out  why  it  was 
that  these  young  men  who  went  out  did  not  always 
succeed.  Vou  are  the  men  who  use  the  apparatus  and 
use  the  students,  and  if  the  apparatus  is  not  right  you 
send  it  back  in  a  hurry,  whether  you  explain  fully  what 
is  the  matter  or  not  ;  you  may  not  be  too  explicit  about 
it,  but  the  apparatus  comes  back  all  the  same.  What 
about  the  students?  Is  Prot.  Owens  turning  out  the 
right  kind  of  students  and  if  not  why  not,  what  is  the 
matter  with  them  ?  I  think  it  was  that  retired  merchant 
in  his  letters  to  his  son  who  said  "The  college  does 
not  make  fools,  it  only  develops  them.  And  it  does 
not  make  intelligent  and  able  men,  it  only  develops 
them."  Vou  have  got  to  have  the  right  kind  of  mater- 
ial to  start  with  and  the  college  can  help  it  along.  If 
you  get  the  wrong  kind  of  fellow  that  has  come  through 
college  he  will  never  make  the  right  kind  of  engineer. 
Is  that  the  kind  of  fellow  you  have  got  ?  Have  you 
had  some  of  these  young  engineers  who  have  been  more 
bother  than  they  are  worth,  or  not  ?  Let  us  hear  from 
the  other  side. 

Mr.  Dion  :  Speaking  on  the  subject  of  Mr.  Scott's 
discourse  I  think  the  reason  why  he  does  not  get  a 
response  when  he  asks  central  station  managers  to  give 
their  experience  with  regard  to  college  graduates  is 
the  fact  that  the  college  graduates  have  not  been  em- 
ployed in '  any  large  numbers  by  the  opera- 
ting companies  in  this  country.  I  think  it  has 
been  the  custom  largely  —  probably  owing  to  the 
fact  that  the  companies  ars  small  compared  with  those 
of  the  larger  cities  in  the  United  States— -for  the  men 
to  be  drawn  largely  from  local  material  which  has  been 
trained  up  in  a  practical  way  to  fill  the  different  posi- 
tions in  the  operating  department.  Graduates  have 
mostly  gone  over  to  the  United  States  and  they  have 
acquired  some  practical  experience  there,  and  they 
sometimes  come  back  to  take  important  positions  here, 
but  their  practical  training  had  been  obtained  mostly 
on  the  other  side  after  they  left  college.  One  thing 
that  occured  to  me  during  the  discussion  was  this,  that 
university  professors  whom  I  have  heard  on  the  subject 
or  whose  opinions  I  have  read,  as  well  as  the  leading 
engineers  in  the  manufacturing  companies,  men  who 
have  had  experience  with  graduates,  all  seem  to  agree 
that  the  colleges  do  not  produce  engineers  but  only 
prepare  material  to  make  engineers.  This  seems  to  be 
generally  recognized.  Nevertheless,  it  is  a  practice  of 
colleges  to  grant  degrees  and  to  give  a  man  the  title  of 
"Electrical  Engineer,"  and  this,  it  seems  to  me,  has 
led  to  some  little  misunderstanding  with  the  employing 
public  who  sometimes  do  not  understand  the  practice 
of  the  universities  in  that  respect.  I  remember  a  few 
years  ago,  following  an  animated  discussion  in  the 
electrical  press  of  the  United  States  as  to  whether 
graduates  should  be  labelled  "Electrical  Engineers"  or 
something  else,  and  some  of  the  professors  of  the  uni- 
versities as  well  as  outsiders  held  that  the  degree  should 
be  knowii  by  some  other  name,  Bachelor  of  Engineer- 
ing, or  something  of  that  sort.  However,  I  think  this 
Association  is  going  to  benefit  and  all  the  members 
who  are  here  to-day  will  certainly  benefit  by  the  re- 
marks of  Mr.  Scott  on  a  subject  which  he  handles  so 
well.  I  personally  believe  in  co-operation.  I  think  it 
is  impossible  to  accomplish  very  much  in  any  line  of 
effort  without  co-operation,  and  Mr.  Scott  has  shown 
himself  to  be  a  very  strong  advocate  of  it.  He  has 
pleaded  for  it  on  every  occasion  when  he  has  had  an 
opportunity  to  express  himself,  and  I  do  not  know  of 
any  man  in  America  who  has  done  more  towards  co- 
operation or  towards  what  will  produce  in  the  near 
future  active  co-operation  between  the  different  engin- 
eering bodies  than  Mr.  Scott  has  done  during  the  past 
twelve  months.  (Applause)  I  think  if  we  knew  the 
true  inwardness  of  the  Carnegie  grant  Mr.  Scott  would 


be  found  to  have  had  a  good  deal  to  do  with  it.  He 
has  told  you  of  the  progress  that  has  been  made  by  the 
American  Institute  of  Electrical  Engineers  during  the 
past  year  ;  this  progress  has  seemed  most  remarkable 
even  to  those  who  are  at  a  distance  and  cannot  keep, 
in  close  touch  with  the  Institute  ;  and  this  result  is  due 
in  a  large  measure  to  Mr.  Scott's  personal  efforts  as 
President  of  the  Institute.  Any  one  who  has  followed 
the  work  of  the  Institute  at  all  must  recognize  that  fact. 
I  have  very  much  pleasure  in  moving  a  vote  of  thanks 
to  Mr.  Lincoln,  who  wrote  the  paper,  and  to  Mr.  Scott, 
who  supplemented  it  by  a  discourse  of  such  benefit  to 
this  Association. 

Mr.  Hunt  :  I  have  great  pleasure  in  seconding  that. 
I  might  say  I  was  at  Chicago  the  week  before  last.  I 
know  that  the  National  Electric  Light  Association  took 
deep  interest  in  anything  that  Mr.  Scott  had  to  say  to 
them  ;  they  were  very  glad  to  hear  from  him. 

The  President  put  the  motion,  which,  on  a  vote  hav- 
ing been  taken,  was  declared  carried  amid  applause. 

Mr.  Scott  :  I  thank  you  very  much.  If  I  may  be 
allowed  one  more  remark  I  would  like  to  say  this  :  One 
gentleman  in  speaking  in  discussion  called  attention  to 
the  exchange  of  experience  ;  at  the  National  Electric 
Light  Association  in  Chicago  there  was  an  admirable 
example.  During  the  year  different  members  of  the 
Association  by  request  had  sent  in  questions  that  they 
would  like  to  have  answered.  These  questions  covered 
a  very  great  variety  :  "What  has  been  most  satisfac- 
tory in  small  towns,  meter  or  flat  rates  or  a  combina- 
tion ?"  "What  is  the  best  incandescent  lamp  base  to 
adopt  and  why  ?"  "What  methods  have  been  used  to 
provide  a  fairly  uniform  temperature  for  storage  bat- 
teries of  a  given  capacity  ?"  "What  is  the  best  method 
of  making  temporary  repair  to  a  belt  16  inches  in 
width  ?  "  These  are  a  few  of  the  questions  selected  at 
random.  They  cover  the  whole  range  of  station  ex- 
perience. These  257  questions  were  then  sent  out  to 
the  different  members  of  the  Association  for  reply  and 
most  of  these  questions  have  from  two  or  three  to  half 
a  dozen  replies,  signed  by  the  men  who  made  them. 
125  different  individuals  have  replied,  some  of  them  to 
one  question,  some  to  as  many  as  100  questions.  It 
seems  to  me  that  this  is  one  of  the  best  things,  one  of 
the  best  undertaking's  and  the  best  work  that  I  have 
ever  seen  for  accomplishing  its  purpose,  and  I  am  very 
glad  to  see  that  your  Association  is  taking  up  some  of 
the  same  kind  of  work.  The  American  Institute  of 
Electrical  Engineers,  I  think  I  omitted  to  state  speci- 
fically, would  be  very  glad  to  see  any  of  you  gentlemen 
at  its  convention  in  Niagara  Falls  the  last  two  diys  of 
this  month  and  the  first  two  days  of  next  month.  (.Ap- 
plause) 

On  motion  of  Mr.  Hunt  the  convention  adjourned 
until  Thursday   morning. 


SECOND  DAY. 

At  10.15  o'clock  a.m.  the  President  took  the  chair 
and  called  the  convention  to  order. 

The  President  named  as  the  Select  Committee  to 
strike  the  Standing  Commitrees  :  Messrs  A.  A.  Dion, 
Ottawa  ;  John  Yule,  Guelph  ;  and  W.  Williams, 
Sarnia  ;  after  which  he  called  upon  Mr.  Lozier,  of 
Cincinnati,  Ohio,  to  read  his  paper  on  "  Variable  Speed 
Motors  and  Their  Relation  to  the  New  Shop  Methods." 

Mr.  Lozier  read  his  paper, which  is  printed  elsewhere. 

In  connection  with  his  paper  Mr.  Lozier  used  the 
Cooper  curve,  which  was  shown  on  a  diagram,  and 
which  he  explained  to  those  present. 

The  President  :  You  have  heard  this  valuable  paper 
by  Mr.  Lozier.  There  should  be  discussion  upon  it  as 
it  is  a  question  of  vital  interest  to  a  great  many  central 
station  people,  especially  those  supplying  power. 

Mr.  Hines  :  I  would  like  to  ask  Mr.  Lozier  as  to  the 
relative  cost  of  maintenance  of  the  multivoltage  and 
direct  current  motor  systems,  as  applied  to  small  loads. 

Mr.  Lozier  :  Mr.  Hines  has  touched  on  a  very  im- 
portant point.  There  are  two  considerations  involved 
■  n  this  proposition,  one  is  the  investment  which  carries 
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with  it  depreciation,  and  tlie  other  is  what  you  are  going 
to  get  out  of  this    investment.       We  ought  to  give  due 
consideration  to  both  of  these  points.       The  direct  cur- 
rent motor  that  is  being  used  to-day  on  tool  practice  is 
quite  a  different  kind  ot  a  bird  to  the    motors  that  have 
been    used    in    the    past.       The    depreciation    of   these 
motors  is  very  low.       In  the  first  place    the  motor  does 
not  run  at  its  full  capacity  all  the  time  and  in  the  second 
place  it  has  actually  no  sparking,  it  is  designed  so  that 
it  won't  spark.       The  depreciation  is  rather    difficult  to 
state  exactly,  but  I  think  we  are  quite  safe  in  saying  it 
will  not  in  any  event  exceed  six  per  cent.       Very  good. 
We  will  take  that  as  a  fixed  quantity.       Now,    against 
this  depreciation  we  have  :   What  can  the    motor    do  ? 
When  we  are  considering  this  six    per    cent,    deprecia- 
tion we  want  to  figure  what  that  will  cost  on  the  invest- 
ment.     We  will  take  a  concrete  case.       We  will   say  a 
tool  equipment  for  a  shop  costs   $50,000    and   we    will 
take  six  per  cent,  of  that  as  the  depreciation  or  $3,000, 
and  wc  will  say  that  $50,000  equipment  is  sufficient  for 
an  establishment  turning  out  $1,000,000  worth  of  stuff. 
That  is  a  pretty  big  equipment    for  that    output  but  we 
will  take  it  on  that  basis.       Take  six    per  cent,  on  that 
it  gives  $3,000  as  our  depreciation   account.       We  will 
double  it  ;    we    will  say  the  depreciation  is  $6,000,  and 
multiply    it    by    four    and    say   it   is  $12,000  ;   in  other 
words   we  are  assuming  a    depreciation  of  24  per  cent, 
and  that  our  motors  will  only  last  for  about  four  years; 
we  will  say  $24,000  is  our  depreciation.       In  that  case 
we    have    got    an    equipment    turning    out  $1,000,000 
worth    of   stuff   a   year.     With    the  individual  directly 
applied  motor  we  can  increase    the  output  of  tha':  shop 
perhaps  30  or  40  per  cent.,  but  let  us  take  for  this  com- 
parison about  10  per  cent,  which  now   gives  us  an  out- 
put of  $1,000,000  +  $100,000  or    $1,100,000   output; 
we  are  going  to  take  10  per  cent,  more    out  of   it  with 
the  same  ffxed  charges  and  the  same  pay  roll;  we  have 
got  to  use  a  lit'le  more  material;  we  have  got  $100,000 
to  the  good;   we  will  take  out  for  material  20  per  cent.; 
so  we  have  got  $80,000  increased  value    of    production 
against  $24,000  which  is  the  exaggerated    depreciation 
we  assumed  to  illustrate  the  case.       Now,  you  can  use 
a  pretty  expensive  kind  c,f  a  motor  on    a  proposition  of 
that  kind.      Does  that  cover  the  point  ? 
Mr.  Hines  :   that  covers  the  point. 
Mr.  Gossler  :  Mr.  Chairman,  there  was  another  point 
touched   upon   in   Mr.  Lozier's  paper  and  one   which    I 
think  very  important  especially  from  the  operating  point 
of  view.      I  have  reference  to  the  individual  tools  giving 
a    higher    output    for  the    same   investment    or    rather 
increasing    the    load   factor  of    the  shop.      I   think   the 
experience   I   have   had   up   to  the  present,   shows  that 
the  load  factor  of  a  shop,  especially  a  machine   shop,  is 
somewhere  between  30  and  60  per  rent.,  I  think  60  is 
very  high  ;    consequently  the  charge   which   should   be 
properly  based  for  power  on  maxium  demand  will  have 
to  be  greater  than  if  the  load  factor  was   higher.      Any- 
thing that  has  a  tendency  to  increase  the  load  factor  or 
keep   constant  the   maximum    demand  for  power,   will 
certainly  permit  of  decreasing  the  cost  of  the  power. 
Another  point  that  has  been   touched   on  slightly  here 
by   the  first   speaker,  is  that  ot  alternating  and  direct 
current  motors.      I  think  it  is  well  established  that  the 
general  system  of  distribution  is  that  of  the  alternating 
current,   and    anything  that   will   tend    to  simplify    the 
system   and    permit  of   the   use  ot    alternating  current 
motors,  I  think  will  be  a  very  great  step  in  the  progress 
of  the  utilization  of  motors  directly  connected  to   indi- 
vidual machines.      I  trust  that  matter  will  be  dwelt  up- 
on by  those  capable  to  speak  upon  it. 

Mr.  Hims  :  1  would  say  if  we  could  have  an  alternat- 
ing variable  speed  motor  undoubtedly  we  would  have 
the  ideal  factor  in  shop  development,  but  unfortunately 
we  not  able  to  vary  the  speed  of  an  alternating  motor 
except  within  certain  limits.  Now,  of  course,  in  the 
system  of  distribution  the  alternating  motor  is  far 
simpler  than  the  direct  current  motor,  we  grant,  but 
the  direct  motor  appears  in  the  machine  shop  to  be  far 
more  flexible  with  the  maximum  out-put.  If  you  put  a 
mjin  at  a  machine  on  the  piece  work  system  and  you 


want  to  get  all  out  of  the  machine  and  man  you  can  it 
would  appear  to  me  from  the  present  standpoint  that 
the  direct  current  motor  was  best  adapted  for  that 
work  even  allowing  a  large  depreciation,  but  it  seems 
to  me  with  the  increased  out-put  and  the  figures  Mr. 
Lozier  gives  all  the  economy  of  the  alternating  current 
motor  and  distribution  system  would  be  more  than 
counter-balanced  by  the  increased  out-put  obtained 
from  the  direct  current  motor.  There  seems  to  be  a 
large  diversity  of  opinion  as  to  whether  it  is  best  to 
equip  with  the  direct  current  motor  and  apply  individual 
motors  to  almost  every  tool  of  5  h.p.  or  over  or  put  in 
the  alternating  current  motor  and  group  your  tools. 

Mr.  Leonard  :  Mr.  President,  this  matter  of  shop 
operation  is  particularly  interesting  to  me  just  at 
present,  and  I  have  been  thinking  about  it  a  little. 
Our  conditions  in  Canada  are  peculiar  because  all  our 
plants  are  operating  on  the  alternating  current  system 
and  it  is  rather  difficult  to  obtain  the  direct  current  for 
variable  speed  purposes  unless  some  means  of  con- 
vertion — a  motor  generator  set  or  something  of  that  sort 
— is  utilized.  Under  those  conditions  for  shop  opera- 
tions it  strikes  me  that  a  system  employing'  alternating 
current  induction  motors  for  all  constant  speed  work 
is  the  ideal  system  that  would  be  carried  out,  according 
to  my  ideas,  as  far  as  possible  in  heavy  tools  running 
at  constant  speed,  on  group  tools,  on  galleries  or 
portions  of  the  shop  not  served  by  cranes  ;  the  balance 
of  the  shop,  as  for  instance  the  lath  work  and  portions 
of  the  shop  where  heavy  tooling  is  tn  he  done,  would 
be  operated  by  a  variable  speed  method  using  direct 
current  motors.  To  obtain  this  class  of  current  from 
the  central  station  it  would,  of  course,  be  necessary  to 
use  a  motor  generator  set,  but,  as  Mr.  Lozier  has 
pointed  out,  the  cost  of  this  set  and  its  depreciation 
cuts  so  small  a  figure  on  the  output  of  the  plant  that 
it  is  hardly  worth  consideration.  To  be  sure  it  involves 
an  extra  loss  in  the  mere  matter  of  transformation. 
But  utilizing,  as  I  suggested,  the  alternating  current 
for  heavy  tools  at  constant  speed  and  then  operating 
all  the  variable  speed  work  with  direct  current  motors 
gives  a  system  which,  it  strikes  me,  fits  the  machine 
shop  practice  in  this  country  as  closely  as  anything 
that  can  be  obtained. 

Mr.  Hines  :  There  is  another  fact  that  has  to  he 
taken  into  consideration  and  that  is  the  transformer 
losses,    r 

Mr.  Leonard  :  Without  prolonging  the  discussion 
too  far,  transformer  losses  are  involved  by  the  alter- 
nating current  system,  but  the  transformer  losses 
only  equal  the  line  losses  in  the  direct  current  system. 
To  make  the  allowance  for  a  rotary  transformer  or  a 
motor  generator  set,  there  are  losses  no  doubt  with 
our  system  in  Canada  which  are  losses  from  the  alter- 
nating system,  which  become  necessary  if  the  direct 
current  is  used,  so  that  we  not  only  have  the  alternat- 
ing current  transformer  losses  connected  with  the 
central  station  but  we  also  have  the  rotary  transformer 
losses  in  order  to  obtain  the  direct  current.  Notwith- 
standing all  this  the  percentages  are  so  small  that  con- 
sidering the  advantages  for  variable  speeds  I  think 
probably  in  most  cases  it  will  be  advisable  to  use  part 
of  both  styles  of  motors. 

Mr.  Lozier  :  If  I  may  take  a  minute,  the  proposition 
that  Mr.  Leonard  makes  of  the  combination  of  the  alter- 
nating current  motor  with  the  direct  current  motor  may 
be  very  true.  I  am  talking  about  the  variable  speed 
motor  in  its  application  to  new  machine  shop  practice. 
And  if  the  alternating  current  motor  has  any  advan- 
tages for  constant  speed  work  that  the  direct  current 
motor  has  not  got,  by  all  means  use  it.  Abe  Lincoln 
says,  "If  you  like  that  kind  that  is  the  kind  you  like." 
But,  there  are  a  whole  lot  of  things  to  be  borne  in  mind  ; 
the  question  has  to  be  gone  over  very  carefully,  for  in 
the  first  place  the  advantages  of  the  alternating  current 
motor  over  the  direct  are  not  so  great  from  the  spark- 
ing standpoint  as  they  used  to  be.  The  compound 
direct  current  motor  is  a  very  good  servant,  highly 
efficient,  good   on    starting    torque,    has    not    got    any 

power  factor,  it  its  a  f^ogd  mechanical  device,     Another 
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thing^  that  you  must  bear  in  mind,  and  I  am  not  advo- 
cating- against  the  alternating^  current  motor  when  I 
say  this,  and  that  is  the  interchang-eability  of  your 
motors.  The  modern  machine  shop  to-day  places  the  or- 
der with  the  manufacturer  for  one  dozen  6  h.p.  motors, 
shunt  wound,  speed  600  revolution*:,  voltage  120,  or 
twelve  10  h.  p.  motors,  speed  600  revolutions,  etc., 
and  it  takes  those  motors  out  of  its  storeroom  shelves 
the  same  as  it  would  go  there  and  get  so  many  lines  of 
shafting  or  so  many  pulleys.  The  sooner  you  can  get 
this  system  interchangeable  the  better  you  are  off.  If 
you  are  going  to  put  in  motor  generator  sets  for  your 
direct  current  motors  you  might  as  well  carry  that 
system  throughout  your  shop,  provided  changing  to 
the  alternating  current  for  your  tools  does  not  possess 
to  your  mind  some  advantage  that  sticking  consistent- 
ly to  a  given  plan  does  not.  This  is  a  matter  that  is 
essentially  practical  to  us,  and  one  that  goes  very  deep- 
ly into  shop  economics  ;  it  is  a  matter  in  which  the  per- 
sonal equation  is  very  largely  involved  ;  you  have  got 
to  study  your  men  and  you  have  got  to  give  them 
something  they  thoroughly  understand.  Your  system 
has  got  to  be  fool  proof.  The  superintendents  that  are 
putting  it  in  are  not  accustomed  to  it  ;  you  give  them  a 
complex  proposition  and  it  stops  them.  I  know  of  a 
case  to-day  of  a  very  intelligent  shop  superintendent 
who  is  devoting  his'present  time  to  studying  electrici- 
ty with  us  and  he  came  back  with  questions  like  this  : 
"Well,  you  have  a  compound  wound  motor  and  you 
have  a  series  motor  and  you  have  a  shunt  wound 
motor?"      "Yes." 

"Does  it  make  any  difference  whether  you  put  your 
series  fiehJ  on  one  side  of  the  armature  or  on  the 
other?"      "No." 

"Does  it  make  any  difference  whether  you  get  your 
shunt  field  in  this  way  or  that  way?"      "Oh  yes." 

"You  have  a  compound  wound  generator?"     "Yes." 

"You  have  shunt  wound  generators  ?"   "Sometimes." 

"What  is  the  difference  between  a  compound  wound 

generator    and    a    compound    wound    motor?"      "No 

difference." 

"Always  wound  the  same  ?"  Not  always,  because 
you  may  have  a  differentialh'  wound  motor  or  an  ac- 
cumulative motor." 

"What  is  a  differentially  wound  compound  motor?" 
"It  is  very  simple  if  vou  only  go  down  to  the  basis  of 
the  thing." 

"By  the  bye,  where  does  the  induction    motor   come 

in  ?"     "That  is  an  entirely  different  kind  of  a  motor." 

"How  many  different  kinds  are  there  that  you   have 

forgotten  to  tell  me  about  ?"   "I  think  that  is  about  all." 

"You     don't     make     compound      wound     induction 

motors?"      "Oh  no." 

"Let  us  see,  we  were  talking  about — "  "We  were 
talking  about  a  differentially  wound  and  an  accumu- 
latively wound  compound  motor." 

"Well,"  he  says,  "there  is  an  awful  lot  about  this 
thing  that  I  didn't  know  about."  And  thus  they  go 
on.  (Laughter) 

Some  of  us  have  had  experience  with  printers  and 
a  great  many  of  us  have  had  experience  with  street  car 
operators.  I  am  very  sure  some  of  the  gentlemen  here 
will  bear  me  out  in  saying  that  we  have  to  make  the 
installation  as  simple  as  we  can  and  follow  the  rule  of 
the  French  woman  who  said,  if  she  had  more  time  she 
would  write  a  shorter  letter. 

Mr.  Higman  :  As  a  bye-stander  viewing  this  matter 
outside  of  actual  practice,  I  would  say  that  the  question 
which  most  concerns  the  central  station  manager  is  not 
what  may  be  the  best  practice  in  large  machine  shops, 
but  how  best  to  meet  the  demands  of  small  users  of 
power.  The  question  of  power  in  a  large  factory  is  one 
of  minor  importance,  amounting  as  Mr.  Lozier  tells  us 
to  only  three  or  four  per  cent,  of  the  total  cost  of  the 
equipment.  Nineteen-twentieths  of  our  central  stations 
in  Canada  generate  only  alternating  currents  and  the 
question  of  how  best  to  meet  the  demands  of  all 
services  from  one  set  of  generating  units  is  of  first-class 
importance.  What  would  you  recommend  ?  A  con. 
stant  speed  induction  motor  with  mechanical   regula. 


tion,  or  the  more  flexible  direct  current  motor,  and  if 
the  latter  what  is  the  best  method  of  transformation  ? 
Something  along  this  line  would  be  helpful  to  us 
all. 

Mr.  Toltz  :   I   have  been   very  much  interested   in   the 
paper  relating  to  the  variable  speed  motor, read  by  Mr. 
Lozier,  but   to  determine  if  such  motor   should   be  used 
on  a  tool,  I  would  advise  that  every  case  in   every  shop 
should  be  studied  by  itself.     Being  a  railroad  man,  I  can 
speak   only  about  railroad   shops.      There   is   no  doubt 
that  the  variable  speed  D.  C.   motor  has  great  advan- 
tages, but  as  most  of  the  tools  in  a  railroad  repair  shop 
are  run  to  a  constant  speeds   for  the  simple  reason  that 
each   machine   is  assigned   to   a  certain   class  of  work, 
which  it  will  do  year  in  and  year  out,  the   A.  C.  constant 
speed    motor  is  much  preferred.     To  make  clear  this 
assertion,  reference  is  made  to  tools  like  a  tire  lathe. 
Each   important  shop  has   from   4   to  8  of  this  kind   of 
machine,  but  each   one   will   turn  a  certain   size  of  tire. 
For  instance,  a  96"  wheel    lathe  will   turn  tires  from  86" 
to  90";  a  42"  wheel  lathe  will  turn  the  tender  wheels, 
which  are  generally  from  36"  to  40"  in  diameter,  and  as 
each   machine   has  a  cone  the  speeds    could   be   varied 
according  to  the  softness  of  the  metal  which  has   to  be 
turned.      The  same  can  be   said  of  planers,  slotters  and 
shapers.      There  are,  of  course,  tools  for  which  variable 
speed  of  wide  range  should  be  provided.      Reference   is 
made  to  boring  mills,  especially  on  which  tires  of  86"  in 
diameter  are  bored  and  at  the  same  time  the  hub  of  the 
centre  of  a  driving  wheel  has  to  be  bored  out;   this  hub 
being  about  the  diameter  of   10"  to  14'".      In  laying  out 
tools  for  the  C.  P.  R.  shop  at  Montreal,  which  will  have 
an   aggregate  horse  power  of  5,400,  most  of  the  tools 
were    grouped  and   all  heavy  tools,  especially  under  the 
service  cranes,  are  driven   by  individual   motors.      Out 
of  this  whole   aggregate  of  5,400  horse   power, tools   to 
the  amount   of  only    150  horse  power   will   be  driven   by 
variable  speed   motors.      All  group  and  individual  tools 
will  have  the  A.  C.  constant  speed  motor,  while  tor  the 
variable  speed   tools  the    D.  C.  motors   of  special  type 
will  be  applied.      This,   of  course,  necessitates  a  motor 
generator  set  to  convert   the  A.  C.  current  into   D.  C. 
current.      In   regard   to  the  speed  which   a  tool   should 
run  to  work  a  certain  kind  of  metal,  the  operator  of  the 
tool  should   not  be  the  one   to  determine  such   speeds. 
Herein   I   disagree  with    Mr.    Lozier  and   Mr.    Cooper. 
Each  well  regulated  shop  should  have  a  shop  system 
whereby  the  operator  of  the  tool   simply  has   to  follow 
instructions  which  are  given  hiiri  on  the  card  describing 
thepieceof  work.  He  will  find  on  this  card  which  cone  or 
back  gear  he  has  to  use  if  the  tool  is  run  by  a  constant 
speed  motor  either  individually  or  in   group,  or  in  case 
it  is  driven  by  the  variable  speed  D.C.  motor,  the  notch 
in   the    controller  to   be   used   is   recorded.      Such  shop 
system    at    the   same    time     is    a    check    on   the  work- 
men    because    the      speed      and       the       cut       being 
known  the    time    can    be    easily    computed    in  which 
such   work  should  be  done.      I   admit    that     their  is    a 
•difference  between  a  railroad   repair  shop   and  a  manu- 
facturing shop  because  in  the  latter,  a  hundred  different 
kinds  of  work  may   be   done  on   one   kind  of  mach  ne, 
but  such  is  not   the  case  in   the  railroad   shop  and    1  am 
simply  speaking  from  that  standpoint. 

The  President  called  for  the  reports  of  any  commit- 
tees which  had  not  reported  on  Wednesday. 

Mr.  A.  A.  Wright  presented  the  report  of  the  Com- 
mittee on  Statistics,  and  said  :  Just  before  commencing 
to  read  this  report  I  may  say  that  compiling  statistics 
is  rather  a  difficult  task  I  can  assure  you  ;  when  you 
have  once  tackled  the  problem  you  will  find  how  diffi- 
cult it  is.  We  found  it  was  almost  impossible  to  get 
the  information  which  we  wanted  from  the  parties  who 
possessed  it.  They  seemed  to  think  they  had  enough 
to  do  to  mind  their  own  business  and  in  fact  they  fre- 
quently told  us  that ;  the  consequence  was  we  took  it 
for  granted  that  they  meant  we  were  not  minding  ours 
and  we  had  to  drop  them  and  proceed  in  the  best  man- 
ner that  we  could.  However,  such  information  as  we 
were  able  to  glean  we  are  glad  to  present  to  you  in  tlii  . 
concise  form. 
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REPORT    OP    COMMITTEE  ON  STATISTICS. 

To  the  Canadian  Electrical  Association  : 

Your  committee  on  Data  appointed  at  the  last  annual  conven- 
tion of  this  Association  be^  leave  to  present  the  following  report  ; 

1st.  We  find  it  very  difficult  to  get  any  very  reliable  informa- 
tion concerning'  the  electrical  industries  in  Canada  in  their  earli- 
est tJ;'rowlh. 

We  can  however  confidently  lay  the  following  limited  informa- 
tion before  you,  fully  believing  that  it  will  be  found  to  be  fairly 
reliable  on  those  points  that  your  committee  have  taken  up. 

Vou  will  please  bear  in  mind  that  this  statement  does  not  in- 
clude the  large  number  of  isolated  plants,  i.  e.  private  lights 
where  commercial  enterprises  have  electrical  plants  of  their  own 
doing  their  own  lighting. 

Your  Committee  found  it  impossible  to  get  any  reliable  informa- 
tion concerning  these  and  consequently  the  number  of  arc  and 
incandescent  lights  given  in  the  accompanying  table  should  be 
increa.sed  to  a  very  considerable  extent  but  just  what  percentage 
of  increase  should  be  added  we  do  not  care  to  undertake  to  say 
and  consequently  we  have  confined  ourselves  to  those  companies 
which  are  doing  business  under  a  license  from    the    government. 
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That  the  number  of  companies  doing  business  in  electricity  in 
connection  with  lighting  has  increased  from  259  in  1898  to  315  in 
1902. 

The  number  of  arc  lights  in  use  has  increased  during  the  same 
period  from  10.389  to  12.874,  while  the  number  of  incandescent 
lights  have  grown  durine  the  same  length  of  time  from  463,615  to 
995,056  or  more  than  doubled  in  number  in  4  years. 

In  the  matter  of  incandescent  lighting  it  will  be  noticed  that 
every  province  has  made  substantial  and  most  creditable  progress 
and  we  have  no  doubt  that  when  the  present  year  shall  hive 
closed  the  progress  will  be  found  to  be  equally  great. 

Your  committee  would  also  have  been  pleased,  it  they  had  been 
able,  to  give  you  some  reliab'e  information  with  regard  to  the 
growth  of  enclosed  arc  lighting,  but  the  means  ol  obtaining  this 
information  has  been  so  limited  that  we  have  been  obliged  to 
omit  this  subject. 

We  might  also  mention  that  of  the  'arge  Canadian  cities  in 
which  electric  lighting  is  carried  on  Montreal  stands  first  with 
reference  to  the  number  of  its  lights. 

Montreal  having  2,474  Arc  Lights  and  184,978  Incan. 

Toronto  comes  ne.xt  with  1,672          '*  **  100,000       " 

Oitavva  has  650          "  "         93,207       " 

Hamilton  has  600          "  "         32,400       " 

While  Quebec  has  500          "  '*        40,000       *' 

One  point  to  which  we  would  respectfully  draw  your  attention 
is  the  fact  that  in  the  Province  of  Ontario  at  last  municipal 
ownership  seems  to  have  taken  a  pretty  firm  hold,  no  less  than 
44  towns  owning  their  electrical  systems  as  you  will  see  by  the 
following  list.  It  is  not  our  duty  to  enquire  into  the  desirability 
or  undesirability  of  municipalities  going  into  the  business  of  furn- 
ishing light  and  power.  We  merely  have  to  do  with  the  present- 
ing of  such  facts  as  we  can  glean  on  this  subject  and  allow  others 
to  undertake  the  discussion  of  results. 

The  following  places  in  Ontario  have  municipally  managed 
electrical  plants  to  which  are  attached  in  most  cases  the  j'ear  in 
which  they  assumed  control. 


23.  Kincardine  1894 

24.  Mitchell  188S 

25.  Markham 

26.  Morrisburgh  igoi 

27.  Niagara 

28.  Niagara  Falls  1889 

29.  Newmarket  1896 

30.  Orillia  1887,  igoi 

31.  Oakvillc 

32.  Parry  Sound  1901 

33.  Paris  1901 

34.  Picton  i8go 

35.  Prescott  1899 

36.  Port  Arthur 

37.  Palmerston 

38.  St.  Marys  1896 

39.  Sudbury  1895 

40.  Toronto  Junction  1S91 

41.  Trenton  1S95 

42.  Thorold 

43.  Weston 

44.  Woodstock 


From  this  table  we  are  enabled  to  glean  the  following  informa. 


1.  Almonte 

2.  Acton 

3.  Alexandria  1895 

4.  Aylmer   1900 

5.  Barrie  1899 

6.  Brockville  1900 

7.  Beeton 

8.  Bracebridge  1894 
g.    Blenheim 

10.  Bothwell 

11.  Campbellford  1889 

12.  Chatham  1898 

13.  Collingwood  1899 

14.  Dundalk 
1  5.   Dresden 

16.  Fort  William    1897 

17.  Fort  Francis 

18.  Goderich  1889 

19.  Guelph  1903 

20.  Hespeler 

21.  Hunlsville  1897 

22.  Iroquois  igoi 

Of  the  other  provinces  and  territories  we  have  not  been  able 
to  glean  sufficiently  reliable  information  to  guarantee  us  in  tabu- 
lating them  as  we  have  Ontario. 

It  is  also  pertinent  to  add  that  the  towns  of  Perth,  Listowel, 
Ingersoll,  Wiarton,  Renfrew  and  others  are  at  present  arranging 
to  purchase  the  plants  in  their  respective  localities. 

A.  A.  Wright,  Chairman 
K.  B.  Thornton 
D.  R.  Street 

Mr.  Lozier  moved  that  the  report  be  accepted,  with 
thanks  for  the  very  careful  manner  in  which  it  had  been 
prepared. 

Mr.  Higman  :  Before  the  motion  is  adopted  I  would 
like  to  correct  the  impression  that  these  companies  are 
doing  business  under  a  "license"  from  the  Government. 
That  statement  might  convey  a  wrong  impression.  The 
companies  are  doing  business  under  charters  obtained 
from  the  legislatures  and  letters  patent, and  the  Depart- 
ment could  not  interfere  with  them.  The  Inspection  Act 
requires  that  companies  shall  register,  and  pay  a  regis- 
tration fee  to  help  meet  the  expenses  under  the  Act. 
Registration  Is  also  necessary  for  purposes  of  statistics; 
but  it  is  in  no  sense  a  license. 

Mr.  A.  A.  Wright  :  I  cannot  understand  the  honor- 
able gentleman  when  he  says  they  are  not  licensed. 
What  do  I  pay  this  money  for  ?  I  think  1  pay  ever) 
year  for  a  license.  I  notice  that  in  the  year  1902  the 
companies  doing  business  in  the  Dominion  of  Canada 
paid  into  the  Government  $5,075.  Now  what  did  they 
pay  that  money  for?  I  have  always  understood  that  we 
were  paying  that  money  for  a  license.  We  send  our 
money  down  to  the  Government  and  we  get  a  receipt 
back    which    I    have    always  considered  was  a  license. 
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You  can  call  it  whatever  you  like,  I  know  we  pay  the 
money.  If  we  didn't  pay  that  money  I  suppose  they 
would  want  to  know  why  this  is  thusly. 

Mr.  Hiu;man  :  The  registration  fee  is  part  of  the  sum 
necessary  for  carrying  on  the  work  of  inspection.  The 
inspection  fees  for  meters  alone  would  not  be  suflicient. 
We  had  expensive  Standards  to  install  and  other  work 
to  do  and  it  was  thought  that  a  small  registration  fee 
levied  on  every  company  doing  business  would  help  the 
work  along.  By  means  of  registration  we  have  a  com- 
plete list  of  all  companies  doing  business.  The  word 
license,  if  used,  is  incorrectly  used. 

Mr.  A.  A.  Wright  :  (W)right  may  be  wrong,  but  I 
am  under  the  impression  that  when  we  get  our  printed 
notices  from  the  Collector  of  Inland  Revenue  that 
"license"  is  the  identical  word  used.  This  I  may  be 
mistaken  in  ;   I  will  look  that  up. 

Mr.  Higman  :   My  friend  is  alwa3's  (W)right. 

Mr.  Saxby  :  I  believe  that  during  last  year  the  Gov- 
ernment in  connection  with  a  great  many  of  the  smaller 
plants  reduced  the  fee  from  $25  to  $10.  I  know  where 
we  paid  $25,  only  last  July  we  only  had  to  pay  $10. 
They  have  made  a  reduction  down  to  a  certain  number 
of  lights. 

Mr.  Higman  :  The  policy  of  the  Government  in  this 
respect  is  that  as  the  fees  for  the  inspection  of  meters 
increase  the  registration  fees  will  be  decreased.  At 
present  the  fee  for  all  companies  having  an  installation 
of  five  hundred  incandescent  lamps  and  under  is  five 
dollars  ($5.00)  a  year,  all  companies  having  an  installa- 
tion of  over  five  hundred  and  not  exceeding  two 
thousand  incandescent  lamps,  a  fee  ot  ten  dollars 
($10.00^  a  year,  and  all  companies  having  an  installa- 
tion in  excess  ot  two  thousand  incandescent  lamps,  a 
fee  of  twenty-five  dollars  ($25.00)  a  year. 

The  President  :  This  report  will  be  received  and 
adopted.  I  understand  the  committee  to  select  the 
standing  committees  is  ready  to  present  an  interim 
report. 

Mr.  Yule  presented  the  interim  report  as  follows  : 

REPORT    OF    STRIKING    COMMITTEE. 

Toronto,  June  nth,  1903. 
B.  F.  Reesor,  Esq.,  President  C.E.A. 

**  Ttie  undersigned  appointed  by  you  as  a  Striking;"  Committee 
beg  to  call  your  attention  to  article  19  of  ttie  new  constitution 
now  in  force  whicti  differs  somewhat  from  the  former  constitution 
as  regards  special  committees. 

(a)  You  will  find  that  the  general  meeting  must  first  decide  by 
resolution  what  committees  are  neces-ary  or  desired  for  the  com- 
ing year. 

(b)  That  the  chairman  must  then  appoint  a  committee  of  five 
active  members  to  strike  such  committees.  " 

Respectfully  submitted, 

Jno.  Yule. 

The  President  :  That  being  so  it  will  be  necessary  to 
pass  a  resolution  at  this  stage  to  determine  what  com- 
mittees you  wish  appointed.  The  committees  appointed 
last  year  were  :  Legislation  for  Ontario  and  Quebec  ; 
Statistics  ;  Arc  Light  Rating  ;  Standardization  of  Ac- 
counts ;  and  to  confer  with  the  Fire  Underwriters.  If 
you  do  not  require  that  many  committees  it  would  be 
proper  now  to  pass  a  resolution. 

Mr.  Dion  :  I  will  move  the  appointment  of  a  Com- 
mittee on  Legislation  for  Ontario  and  for  Quebec  and 
a  Committee  on  Statistics.  My  intention  was  to  leave 
out  the  Committee  on  Statistics  as  well  as  the  other 
committees  which  are  not  now  doing  any  active  work, 
but  from  the  report  which  has  just  been  read  I  find 
that  for  the  first  time  in  ten  years  the  Committee  on 
Statistics  has  given  signs  of  life  ;  therefore  I  will  give 
them  another  chance. 

Mr.  A.  A.  Wright  :   Hear  !   Hear  ! 

Mr.  Dion  :  I  think  those  three  committees  constitute 
about  all  that  is  necessary  at  present.  Should  any 
special  matter  come  up  during  this  meeting  to  make  it 
advisable  to  elect  other  special  committees,  we  can  do 
so  ;  but  at  the  present  time  I  fail  to  see  anv  necessity 
for  any  of  the  other  committees  which  have  remained 
on  from  year  to  year  and  are  not  doing  any  active 
work. 

Mr.  Yule  :   I  second  the  motion. 


The  President  put  the  motion,  which,  on  a  vote 
being  taken  was  declared  carried. 

The  President  named  Messrs.  Dean,  Williams,  Hol- 
man,  Henderson  and  Fisk  as  a  select  committee  of  five 
to  strike  the  standing  committees,  and  stated  that  it 
would  be  necessary  for  them  to  report  at  the  next 
session. 

Mr.  Yule  moved,  seconded  by  Mr.  Hunt,  that  the 
report  of  the  Committee  on  Legislation  for  Ontario  be 
now  taken  up. 

Mr.  Yule  :  I  suppose  the  only  feature  in  this  report 
we  have  to  discuss  this  morning  is  one  I  called  atten- 
tion to  yesterday,  that  owing  to  the  amount  of  work  to 
be  done  and  the  help  that  had  to  be  engaged  the  com- 
mittee find  themselAes  considerably  short  of  funds. 
The  amount  of  the  accounts  that  we  incurred  from 
year  to  year,  from  1898  until  now,  has  looked  large. 
We  have  found  it  necessary  to  engage  counsel  and 
solicitors  for  any  help  we  required.  The  agitation  to 
get  protection  for  the  companies  was  started  in  1897 
and  continued  until  iSgg,  when  we  succeeded  in  get- 
ting passed  through  the  Legislature  what  is  now  gen- 
erally known  as  the  Conmee  Bill.  There  was  quite  a 
large  expense,  but  each  year  since  that  time  we  have 
been  more  or  less  put  to  the  necessity  of  defending  and 
keeping  these  amendments  on  the  Statute.  To  do 
that  cost  money.  In  the  first  part  of  the  campaign  the 
companies  contributed  fairly  liberally  and  we  were  also 
helped,  I  am  very  glad  to  say,  by  two  manufacturing 
firms,  the  Packard  Company,  of  St.  Catherines,  and  the 
then  Royal  Electric  Company,  of  Montreal.  They 
helped  us  out  of  our  difficulties  in  1899.  Since  that 
time  we  have  inanaged  to  go  along  very  nicely  and  pay 
our  way,  but  this  year  the  fight  w^s  so  strong  and  vig- 
orous we  had  scarcely  time  to  breathe  and  it  may  seem 
to  you  peculiar  when  I  tell  you  lawyers  were  scarce 
this  year  ;  we  could  not  get  the  lawyers  we  wanted  ; 
there  were  investigations  going  on  in  Ontario  and  there 
were  railway  bills  in  Ottawa,  and  a  great  many  differ- 
ent things  that  took  the  best  talent  and  the  talent  we 
wanted  to  secure  ;  the  result  was  we  had  to  divide  up 
the  work  and  secure  men  for  limited  periods  to  do  the 
work  that  we  thought  necessary.  Our  accounts  are 
rather  large  ;  they  amount  to  $1,609.85.  Our  excuse 
for  incurring  those  accounts  is  that  we  have  been  suc- 
cessful. We  have  accomplished  what  we  set  out  to 
accomplish  and  we  have  done  good  work  for  the  com- 
panies in  this  province.  We  have  saved  for  them,  I 
am  safe  in  saying,  millions  of  dallars.  Another  thing 
that  has  weakened  us,  gentlemen,  is  that  the  compan- 
ies are  gradually  going  over  to  the  municipalities  ;  they 
are  being  gradually  bought  out  ;  we  are  being  weaken- 
ed in  that  way  ;  some  of  our  strongest  supporters  have 
gone  over,  Berlin,  Brockville,  Owen  Sound,  Guelph 
and  Kingston,  etc.  We  managed  to  collect  this  year 
something  like  $855.76  and  have  further  proinises  ;  the 
committee  have  been  hard  at  work  since  we  met  here 
trying  to  get  extra  subscriptions  from  those  who  have 
already  contributed  and  from  those  who  have  not  con- 
tributed, and  have  met  with  fairly  good  success,  hut 
are  still  short  about  $500.  The  committee  have  looked 
into  the  finances  of  the  Association  and  seeing  that  all 
the  members,  especially  the  men  who  represent  com- 
panies, have  been  largely  benefitted  and  protected  by 
our  work,  consider  that  they  ought  to  vote  a  sum  of 
$300  from  the  funds  of  the  Association  to  help  us  out. 
You  will  see  if  we  are  going  to  come  to  trouble  now 
the  whole  thing  goes  to  pieces  and  the  companies 
would  be  left  to  individually  look  after  their  own  inter- 
ests. That  might  be  a  better  method  ;  it  might  be 
better  to  change  over  in  that  way,  it  is  for  this  meeting 
to  decide,  or  to  go  on  in  the  way  we  have  been  going. 
I  would  also  call  your  attention  to  this,  that  the  mem- 
bers of  the  committee  have  paid  their  own  expenses. 
I  have  been  in  Toronto  three  or  four  days  a  week  from 
one  month  to  two  months  each  year  since  1898,  and  it 
never  cost  this  Association  or  any  company  a  cent  ;  my 
expenses  were  not  taken  out  of  the  contributions  made 
by  the  companies,  so  that  any  subscriptions  paid  were 
devoted  entirely  to  the  legitimate  expenses,  legal  help, 
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counsel  and  assistance  of  that  kind.  There  was  no 
member  of  the  committee  who  received  a  single  cent 
towards  his  expenses  and  under  those  conditions  I  think 
it  is  only  fair,  as  we  have  got  into  this  difficulty  now, 
that  the  Association  at  large  should  come  to  our  aid, 
and  to  bring  out  the  feeling  of  the  meeting  I  would 
move  that  the  Association  vote  $300  towards  liquidat- 
ing the  accounts  of  the  Legislation  Committee  of 
Ontario. 

Mr.  Hunt  :  1  have  been  on  thi.s  Legislative  Com- 
mittee for  a  year  or  two  and  I  know  something  about 
the  way  the  moneys  have  been  expended,  and  there  is 
nothing  secret  about  it.  If  any  gentleman  present  who 
has  subscribed  wishes  to  come  forward  after  the  meet- 
ing is  over  and  look  over  the  accounts  he  is  quite  at 
libeity  to  do  so,  but  1  want  to  impress  upon  you  the 
fact,  as  Mr.  Yule  has  said,  there  is  not  one  cent  of  the 
personal  expense  of  any  member  of  that  committee  that 
has  been  taken  out  of  the  funds  subscribed  (or  legisla- 
tion. I  don't  know  that  there  is  any  particular  praise 
due  to  us  for  it,  as  we  simply  were  doing  our  duty  and 
and  in  protecting  our  own  interests  we  were  protecting 
yours  as  well.  I  think  it  is  quite  within  our  rights, 
and  in  fact  I  think  this  meeting  should  vote  some  funds 
towards  helping  to  pay  the  legislation  accounts  which 
are  now  due,  and  I  think  this  Association  would  do 
well  to  give  this  $300  for  which  Mr.  Yule  has  asked. 
I  have  pleasure  in  seconding  the  motion. 

Mr.  A.  A.  Wright  :  I  would  like  to  say  one  word  in 
support  of  this  resolution.  There  is  no  doubt  that  this 
Legislation  Committee  have  done  exceedingly  good 
work  during  the  past.  I  believe  everything  my  friend 
Mr.  Yule  has  said,  that  they  must  hve  saved  the  com- 
panies in  this  province  at  least  a  million  of  dollars,  if 
not  more,  and  I  do  not  see  anything  to  hinder  this 
Association  as  a  whole  doing  something  in  aid  of  this 
work  which  has  been  undertaken,  and,  as  our  friend 
Mr.  Yule  has  said,  carried  to  a  successful  issue.  I 
think  there  one  thing  that  the  last  speaker  rather  over- 
looked, and  1  do  not  think  he  will  blame  me  or  find 
fault  with  me  when  I  call  his  attention  to  it  ;  I  don't 
think  he  will  object  to  it  ;  he  said  there  was  no  reason 
why  any  one  who  had  given  to  this  fund  should  not 
come  forward  and  see  that  the  amount  they  had  given 
was  actually  there  and  accounted  for.  I  don't  see  that 
there  can  be  any  reason  why  those  who  have  not  given 
cannot  come  forward  and  see  the  amounts  which  they 
have  given  in  support  of  this  good  work.  It  seems  to 
me  that  there  are  a  large  number  of  companies  doing 
business  in  this  country  of  ours  that  one  of  these  days, 
if  this  Conmee  Bill  is  thrown  out,  will  waken  up  some 
fine  morning  and  find  their  stock  which  now  is  valued 
at  $7,000  will  be  worthless.  I  do  not  see  why,  under 
the  existing  circumstances,  those  who  have  given  noth- 
ing for  the  advantages  gained  except  their  membership 
fee  should  not  contribute  a  small  proportion  of  those 
membership  fees  out  of  the  money  we  have  in  our 
treasury  towards  this  good  work. 

The  President  put  the  motion,  which,  on  a  vote 
having  been  taken,  was  declared  carried. 

The  President  called  upon  Mr.  G.  U.  G.  Holman,  of 
Quebec,  to  read  his  paper  on  "  Some  Points  Relating 
to  Submarine  Power  Cables." 

Mr.  Holman  :  With  the  conseni  of  the  President  and 
the  gentlemen  present,  I  will  ask  Mr.  A.  C.  Read,  of 
the  Canadian  Electric  Light  Company,  to  read  this 
paper  for  me. 

Mr.  Read  :  The  paper,  which  is  only  a  short  one,  is 
to  bring  forward  the  work  of  submarine  cables  which 
we  have  had  some  experience  in,  and  if  there  are  others 
contemplating  this  kind  of  work  it  will  bring  out  a  few 
points  that  you  would  like  to  hear  about.  The  paper 
as  read  is  printed  elsewhere. 

Mr.  Holman  :  With  reference  to  the  type  of  cable 
we  would  use,  as  to  whether  we  would  use  the  paper 
rather  than  the  rubber,  I  might  say  that  owing  to  the 
indeniations  which  we  discovered  by  soundings  in  the 
bottom  or  bed  of  the  river,  as  well  as  the  supposed 
mechanical  movement  of  that  cable  by  the  tide  flow  of 
the  water,  we    thought  it  would  be   very  injudicious  to 


use  a  lead  covered  cable  using  paper  as  the  insulation 
because  if  a  break  in  the  lead  covered  cable  would 
ensue  the  cable  would  be  absolutely  worthless. 

Mr.  Smith  :  Do  I  understand  Mr.  Holman  to  say  it 
is  a  lead  cable. 

Mr.  Holman  :  There  is  no  lead  in  the  cable  that  we 
are  actually  using.  The  paper  covered  lead  cable 
wonld  have  been  less  expensive,  first  cost,  than  a  rub- 
ber covered  cable  armored  with  spirally  wound  heavy 
steel  galvanized  wire. 

Mr.  Read  :  Mr.  Holman  was  speaking  about  the 
paper  covered  cable,  and  if  a  break  occurriiig  that  way, 
the  water  would  get  in  and  spoil  it.  With  the  rubber 
covered  cable  we  had  a  break  and  the  water  got  in;  we 
commenced  to  cut  back,  but  we  found  that  was  useless, 
so  we  went  to  work  and  joined  the  cable  up  as  well  as 
we  could  an'd  we  found  the  water  that  did  get  in  had 
no  effect  at  all.  We  thought  that  perhaps  if  there  was 
any  heat  in  the  conductor,  and  any  of  that  water  was 
there  still,  it  would  move  up  towards  the.'-hore  end  and 
disperse  gradually. 

Mr.  Lambe  :  Are  we  to  understand  from  Mr.  Holman 
then  that  he  would  consider  it  advisable  to  use  lead  for 
the  work? 

Mr.  Holman  :  Inadvisable  to  use  lead  with  a  rubber 
Covered  cable;  in  other  words,  it  is  an  extra  precaution 
which  our  experience  has  shown  not  worthy  of  being 
paid  for. 

Mr.  Lambe  :  It  would  be  interesting  to  learn  how 
you  protect  the  ends  ?  What  sort  of  cable  house  you 
use  ? 

Mr.  Holman  :  We  have  laid  that  cable  into  the  shore 
and  brought  the  cable  up  to  the  best  natural  point  in 
the  shore,  and  fortunately  we  were  very  favorably 
placed  with  regard  to  a  feature  that  happened  to  be  on 
both  sides  of  the  river,  but  the  worst  ice  condition 
which  we  at  the  time  considered  would  be  possible  was 
on  the  south  shore,  the  Levis  shore,  and  there  is  where 
we  took  our  extra  precautions  in  bringing  in  the  shore 
end  ;  we  brought  it  up  in  a  space  between  two  contig- 
uous or  adjacent  walls,  or  a  dock-like  space,  and  in 
through  the  crib  work,  removing  some  of  the  stones  for 
that  purpose,  and  anchored  it  by  means  of  small  three 
quarter  inch  chains  tied  around  the  cable  and  wrapped 
around  the  crib  work  and  then  bringing  the  cable  up 
through  and  attaching  our  bell  and  we  brought  the  bell 
up  inside  of  a  little  cable  box.  You  cannot  get  the 
cable  box  too  large  ;  that  is  my  experience.  The  first 
ones  we  had  were,  I  think,  altogether  too  small.  It  is 
advisable  to  have  switches  between  the  terminal  ends 
of  each  of  the  wires  brought  out  from  the  bell  and 
lightning  arresters. 

Mr.  Lambe  :  What  do  you  say  as  to  the  cable  ver>us 
aerial  lines,  if  you  can  get  up  an  aerial  line  without 
having  the  strands  too  large  ? 

Mr.  Holman  :   By  all  means  do  it. 

Mr.  Black  :  I  would  like  to  ask  when  this  cable  is 
taken  up  for  repairs  if  it  shows  much  mechanical  wear. 

Mr.  Holnnn  :  It  apparently  shows  no  wear.  There 
were  several  places  where  the  outer  steel  covering  was 
apparently  rubbed,  but  we  noticed  the  same  thing  at 
places  where  it  could  not  have  rubbed,  showing  that  it 
probably  was  caused  during  shipment.  The  cable  No. 
I  was  shipped  to  us  coiled  on  a  flat  car  in  the  form  of 
the  figure  "8"  and  the  movement  up  and  down  between 
the  sides  of  the  posts  on  a  flat  car  would  be  more  likely 
to  cause  the  slight  disappearance  of  a  portion  of  the 
outer  covering  on  some  of  the  steel  wires. 
Mr.  Black  :  How  long  has  it  been  down  ? 
Mr.  Holman  :  It  was  placed  in  the  river  in  Decem- 
ber, 1901,  and  we  had  our  breakdown  in  October,  1902. 
As  long  as  the  cable  had  been  down  three  months  from 
the  beginning,  in  other  words,  in  the  month  of  Febru- 
ary or  March,  it  was  deetned  by  myself  and  Mr.  L.  R. 
Clarke,  of  the  Safety  Insulated  Wire  and  Cable  Com- 
pany, of  New  York,  that  any  cable  standing  for  three 
months  under  those  conditions  was  a  sound  cable  elec- 
trically. But,  as  you  notice  in  the  paper,  it  was  a  mis- 
take in,  if  you  might  call  it,  mechanical  design  to  place 
little  wires  that  might  be  broken    and    did    break    and 
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cause  the  things  we  have    seen,    the  erosion   or    Jeter- 
ioration  of  the  contiguous  insulations. 

Mr.  Gossler  :  I  would  like  to  ask  if  it  is  in  order  at 
some  later  time  in  this  convention  to  re-open  the 
discussion  on  Mr.  Lozier's  paper.  The  paper  is  well 
worthy  of  more  discussion  than  it  was  given  this 
morning  and  1  know  in  some  instances  the  remarks 
were  merely  preliminary  and  if  it  is  in  order  I  would 
like  to  have  a  time  appointed  when  this  paper  could 
receive  more  consideration.  I  notice  later  on  there  is 
a  paper  which  I  have  not  had  an  opportunity  to  read, 
on  "  Single  phase  alternating  motors,  as  a  means  of 
Increasing  Station  Earnings."  Would  it  be  in  order 
to  discuss  Mr.  Lozier's  paper  after  that  or  in  con- 
nection with  that  paper  ?  Certainly  much  of  the  in- 
formation we  are  to  get  from  the  papers  presented 
befoie  the  Association  is  expected  to  be  brought  out 
in  discussion  and  I  for  one  would  be  very  sorry  to  see 
this  paper  on  variable  speed  motors  passed  over  with 
so  little  discussion.  There  are  a  great  many  here 
competent  to  speak  on  this  subject,  both  men  familiar 
with  machine  design  and  also  operating  men  who 
desire  to  increase  their  output. 

The  President  :  I  think  opportunity  probably  will  be 
given  this  afternoon  sometime.  At  any  rate  it  is  quite 
in  order  to  have  the  discussion  on  the  paper  re-opened 
at  some  future  time.  I  do  not  know  at  what  time  it 
would  be  most  suitable. 

Mr.  Higman  :  We  might  take  up  Mr.  Gossler's 
suggestion  and  bring  it  in  under  the  discussion  on  this 
other  paper. 

Mr.  Dion  :  If  the  discussion  ot  Mr.  Holman's  paper 
is  finished  we  have  at  least  half  an  hour  or  more  to 
dispose  of  before  we  adjourn.  It  was  intended  to  take 
up  the  Question  Box,  but  this  is  as  broad  as  it  is  long. 
You  take  this  time  up  with  something  else  and  bring 
in  the  Question  Box  later  on.  We  could  have  this  dis- 
cussion on  Mr.  Lozier's  paper  or  in  connection  with  the 
other  paper  on  motors  which  is  to  be  read.  Perhaps 
^  we  had  better  take  it  up  now,  as  the  gentlemen  who 
intend  to  take  part  in  the  discussion  may  not  be  here 
later. 

Mr.  Hunt  :  Is  Mr.  Layman  here  to  read  his  paper? 
It  might  be  taken   up  at  once. 

The  President  :  Mr.  Russell,  who  is  to  read  Mr.  Lay- 
man's paper,  says  he  did  not  expect  this  paper  to  come 
up  out  of  the  regular  order,  and  he  is  not  quite 
prepared. 

Mr.  Dion  moved,  :econded  by  Mr.  Gossler,  that  the 
discussion  on  Mr.  Lozier's  paper  he  now  re-opened. 
Carried. 

Mr  Gossler  :  Mr.  Chairman,  to  open  the  discussion, 
I  will  again  emphasize  the  point  mentioned  in  Mr.  Lo- 
zier's paper,  of  working  every  machine  tool  in  a  shop 
at  its  highest  output.  I  will  not  undertake  to  discuss 
this  paper  from  a  machine  design  standpoint,  but  from 
the  operating  point  of  view.  Working  every  machine 
in  a  shop  at  its  highest  output,  of  course,  gives  a  more 
csnstant  day  load  which  we  are  all  after,  and  it  will  en- 
able us  to  extend  the  idea  of  se'ling  power  on  a  limited 
basis  which  permits  of  more  over-selling  of  power  than 
any  other  system  that  is  wiihin  my  knowledge.  We 

have  connected  with  the  system  with  which  I  am  asso- 
ciated, between  seven  and  ten  thousand  h.  p.  which  is 
served  on  the  limited  basis;  that  is,  we  have  seven  to 
ten  thousand  h.  p.  which  from  the  15th  September  to 
the  15th  March  of  each  year,  is  discontinued  at  4  o'- 
clock and  is  not  used  again  until  7  o'clock  p.  m. ,  that  is, 
none  of  that  seven  thousand  to  ten  thousand  h.  p.  is 
used  from  4  to  7  o'clock  between  the  15th  September 
and  15  March  of  each  year.  Of  course,  it  is  obvious 

what  is  to  be  gained  by  that;  it  permits  of  the  overselling 
of  power  for  lighting,  and  also  permits  of  quoting 
prices  for  power  which  cannot  be  competed  with  by 
steam.  While  the  power  service  is  limited,  the  num- 
ber of  factory  hours  per  annum  is  not  reduced  ;  that  is 
gotten  around  by  reducing  the  time  taken  for  luncheon 
and  also  by  starting  a  half  or  quarter  ot  an  hour  earlier 
in  the  winter.  By  this  means,  it  is  possible  to  get  a 
more  constant  day  load  for  the  station,  and  by  working 


the  machines  at  their  highest  output  continually,  will 
permit  of  the  extension  of  this  idea  of  overselling  pow- 
er. That  is  one  of  the  points  I  vi'anted  to  bring  out  in 
connection  with  this  matter. 

Mr.  Holman  :  How  does  the  shop  workman  take 
the  innovation  of  the  use  of  tools  that  w'ill  get  out 
more  than  the  regulation  amount  of  work  ? 

Mr.  Lozier  :  The    shop    workman  is  a  peculiar    kind 
of   animal,    he    is    worse    than  a  horse  ;   he    shies    and 
backs  and  wants  to  be  fed  and  you  have  to  handle   him 
very    carefully,   but  it  is  being    dene    very    successfully 
and  it  is  being    done    in   a    very    practical    manner.      I 
don't  know  perhaps  of  a  better  illustration  of  that   than 
right  here,  if  you  want  to  have  a  pitcher  of  ice  water  in 
a  hurry,    you    give    the    bell    b'oy  an  extra  quarter  of  a 
dollar  and  he  hustles  it  to  you.     The  system  that  is  be- 
ing  most    commonly    used    in    the   shops  is  to  tip    the 
workman.      We  don't  say   anything  about   piece   work 
or  contract  work  or  anything   about  any  of  these   new 
fangled  works,  we  just  go  to  a  man  and  say,  look  here 
Jack,  here  is  a  piece  of  machiney  to  be  machined    and 
the  way  to  machine  is  in  just  this  sort  of  a  way  ;  if  you 
want  a  tool  don't  go  and  grind  it  yourself,you  push  the 
button  alongside  of  your  machine,  there  is  an  indicator 
over  there,  a  boy  come   up    and    he    goes    to    the    tool 
room  and  he  gets  the  tool  that  the  engineering  foreman 
has  marked  on  the  method  card  to  be  used  ;  if  the  tool 
gets  dull  send  and  get  another.      This  work  can  be  ma- 
chined   in  just  a  certain  length  of  time  ;   it  takes  about 
fifteen    minutes  for  crane  service,  it  takes  about  twenty 
minuter  to  handle  the  work,  to  set    it,    and    about    ten 
minutes  to  get  ready  and   we   have  got  a  cylinder,   the 
surface  of  which  has  got  to  be  machined,  and  the  area 
to  be  travelled  by  the  tool  at  a  certain  rate  with  a  certain 
feed  is  so  long,  and  this  tool  can  run  at  a  certain    cut- 
ting speed  ;   this   thing   is  all  figured  out  for  you  ;  you 
don't  have  to  worry  about  it.      If  anything  goes  wrong 
drop    your    tool  or  adjust  it,  but  that  surface,    theoreti- 
cally   can    be    covered    in  a  certain   length  of  time  at  a 
certain  cutting  rate.      Go  ahead  and  see  if  you  can't  do 
that.      If  you  do  we  will  give  you  half  a  dollar  as  a  tip. 
"These    bonuses    run  about  seventy-five  cents  a  day 
and  any  workman  can  make  seventy-five  cents  a  day  as 
a  tip  in  addition  to  his  pay,  or  if  he    does    better   than 
that  time  he  gets   more."     Jack  says,  "that  tool  is  no 
good."      "Never  mind,  you  don't  have  to  worry    about 
that,   we   will    take    the    responsibility    for    that."      "I 
never   set    my    work    that    way."       "You    try    it    that 
way."     "It    can't    be    done    in    that    space    of    time." 
"You  go  ahead  and  try  it."   "I  don't  like  this  business 
particularly  ;  I  am  accustomed  to  doing  things  mj'  own 
way."     Then  we  stand  off  to  one  side  for  a  minute  and 
bring  in  the  speed  boss  ;   he  takes  hold  of  the  work  and 
he  gets  it  through  in  about  80    per    cent,    ot    the    time 
that  is  allowed  Jack  to  do  the  work.      The    man   work- 
ing on  the  lathe,  the  fellow  on  the  shaper  right  back  of  • 
him  and  the  planer  hand,  is  giving  Jack  the  laugh,  and 
Jack  gets  down  to  business  and    starts    in    and    makes 
his  bonus.      When  we  start,  we  pick  out  a  pretty  good 
man. 

Mr.  Saxby  :  A  great  deal  of  what  you  say  is  prac- 
tically true,  but  there  is  a  very  great  deal  of  difference 
in  castings,  some  are  harder  and  some  are  softer,  and 
some  not  annealed  very  well  and  I  notice  some  men 
have  better  luck  with  a  piece  of  casting  than  others  ; 
one  man  could  work  up  soft  casti  igs  very  successfully 
and  another  man  hard  castings,  but  put  the  same  two 
men  on  different  grades  of  work  and  they  are  not 
equal  to  it. 

Mr.  Lozier  :  I  think  probably  the  answer  to  that 
proposition  lies  in  two  things.  I  am  not  very  much  of 
a  shop  man  although  I  had  my  turn  at  it,  but  I  think 
probably  some  of  the  gentlemen  here  can  answer  that 
question  better  than  I.  There  is  only  one  point  I 
would  like  to  bring  up  and  that  is  this — I  gather  this 
from  hearing  our  own  shop  people  talk — it  has  been 
the  custom  in  the  past  to  make  the  patterns  pretty 
close  so  that  you  don't  have  much  metal  to  take  off. 
That  system  is  being  abandoned  to  this  extent,  that  it 
was  found  that  most  of  the  tools  were  cutting  the  scale 
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rather  than  the  mefal  it,selt  and  that  the  gieatest  varia- 
tion was  found  to  be  between  the'different  degrees  of 
scale,  and  we  are  adopting^lhe  practice  of  being  more 
generous  in  our  allowances  and  cutting  underneath  the 
scale  with  the  tool.|  [Now  if  that  ,'isn't  the  trouble  ■  I 
believe  it  is  time  to^get  after  the  foundry  and  see  what 
the  trouble  is  there  if  there  is  a  gresit  variation  in  the 
quality  of  the  castings. 

Mr.  Thomson  :  Haxe  you  ever  really  tried  tipping 
the  workman  ? 

Mr.  Lozier  :  Yes,  that  method  is  being  adopted  al- 
most universally  and  being  very  successfully  applied. 

Mr.  Thomson  :  What  is  the  nationality  ot  your 
workmen  ? 

Mr.  Lozier  :   We  have  all  kinds  of  workmen. 

Mr.  Thomson  :  I  don't  think  the  ordinary  working 
mechanic  would  accept  the  tip.      (Laughter) 

A  voice  :  Well  the  bonus. 

Mr.  Scott  :  The  remarks  about  the  tipping  of  the 
workmen  or  what  in  general  covers  the  same  method, 
the  piemium  system,  is  one  which  is  interesting  in  it- 
self and  I  think  it  calls  attention  to  a  fact  in  connection 
with  the  electrical  work,  that  the  electric  motor  in  the 
machine  shop  is  not  only  superseding  some  other  form 
of  drive  and  can  not  only  do  its  work  better  than  it  was 
done  by  some  other  ineans  before,  but  the  motor  can  do 
it  cheaper,  and  it  is  also  leading  to  changes  in  the  con- 
struction of  the  machines  themselves  ;  changes  in  the 
tool  steel  ;  changes  in  the  method  of  work  ;  changes 
in  the  method  of  paying  and  even  in  shop  organization 
and  system.  With  the  works  with  which  1  am  con- 
nected, though  I  am  not  connected  directly  with  the 
manufacturing  department,  the  premium  system  is 
pretty  generally  in  vogue.  That  system  in  its  simplest 
form  might  be  illustrated  in  this  way  :  Suppose  it  is 
found  that  a  piece  of  work  could  be  done  normally  in 
ten  hours.  That,  then,  may  be  taken  as  a  basis. 
When  workmen  are  hired  they  are  expected  to  do  that 
much  ;  if  they  do  not  do  that  much  they  are  paid  their 
day's  wage  anyhow.  If  they  do  that  much,  well  and 
good.  If  they  do  more  then  comes  in  the  bonus  or 
premium.  If  a  man  can  do  his  ten  hours  work  in  eight 
hours  he  received  nine  hours  pay  ;  if  he  can  dti  it  in  six 
hours  he  will  receive  eight  hours  pay  for  that  six 
hours.  In  this  way  the  superior  workmen  has  the 
advantage  of  making  a  substantial  increase  in  liis 
wages,  while  the  company  gets  a  much  greater  out-put 
from  its  tools  and  its  factory.  This  method  in  one 
form  or  another  is  in  actual  and  successful  work  in 
quite  a  number  of  places.  One  point  which  Mr.  Lozier 
brought  out  very  well  in  his  paper  is  the  real  insigni- 
ficance of  the  cost  of  the  power  itself.  I  do  not  recall 
to  a  nicety  the  figures  which  were  published  sometime 
ago  with  regard  to  the  locomotive  works  at  Philadel- 
phia— these  works  are  very  extensive,  turning  out  on  the 
average  several  locomotives  a  day — it  was  found  there 
that  of  the  total  cost  of  production,  the  cost  of  power, 
including  the  interest  on  the  investments  in  power 
plants,  the  fuel,  repairs  and  all  that  kind  of  thing, 
amounted  to  in  the  neighborhood  of  three  per  cent,  or 
four  per  cent,  of  the  total  cost.  If  by  even  doubling 
the  cost  of  the  power  it  would  be  possible  to  increase 
the  out-put  ten  per  cent,  or  to  make  the  labor  five  or 
ten  per  cent,  more  efficient.  It  would  evidently  be 
economy  to  do  so.  Coming  more  to  the  technical 
details,  Mr.  Lozier  has  taken  up  the  matter  of  range  in 
speed  in  motors  and  has  given  certain  ranges  which 
may  in  some  cases  be  necessary.  He  mentions  even  a 
range  of  one  to  one  hundred.  While  such  ranges  may 
occur  1  take  it  that  they  will  be  the  rare  exception  ;  in 
most  classes  of  work  the  range  required  eve-.i  for  vari- 
able speed  work — will  be  much  less  than  that,  and  that 
even  where  changes  in  speed  are  necessary,  sometimes 
a  high  speed,  sometimes  a  low  speed,  those  changes 
need  not  come  rapidly.  The  cases  will  be  very 
exceptional  when  it  is  necessary  to  run  through  the 
whole  range  of  speeds  on  one  piece  of  work  or  in  a  very 
short  time.  Where  the  changes  are  to  be  made  less 
seldom,  then  the  mechanical  methods  which  Mr.  Lozier 
has  suggested  may  be  used  ;  that  is,  a  change  gear  or 
a  number  of  change  gears  or  a  cone  pulley  which  would 


give  several  speeds  by  shifting  the  belt,  could  be  used 
with  a  iTiotor  wh'ch  will  have  a  less  range  of  speed,  using 
a  moderate  range  of  speed  variation  with  each  of  the 
mechanical  adjustments.  In  taking  up  any  new  plan 
the  fact  must  be  remembered,  as  was  brought 
out  in  di-cussio.i,  that  scarcely  ever  two  kinds  of  work 
are  alike  and  the  question  ought  to  be  taken  up 
in  a  good  broad  way.  If  every  machine  is  going  to 
need  speed  variation  over  a  wide  range,  we  have  one 
problem.  If  in  a  large  majority  of  cases  each  machine 
is  going  to  do  approximately  the  same  work  continu- 
ously, turning  the  same  kind  of  shaft  for  example,  then 
speed  variations  to  the  fine  degrees  are  not  so  essential, 
and  a  method  u  hich  would  aliow  a  selection  of  either 
one  of  several  speeds  would  be  satisfactory,  possibly 
one  of  the  methods  which  has  been  used  in  the 
past  employing  change  gear  or  cone  pulley,  by  which  a 
number  ot  definite  speeds  can  be  obtained.  By  such 
means  we  may  be  able  to  cover  a  great  many  of  the 
lines  of  work  which  are  to  be  done  in  any  specific  shop. 
The  problem,  therefore,  in  taking  up  the  question  of 
equipment  for  a  new  shop  or  the  re-equipment  of  an 
old  one  will  be  to  determine  what  machines  are  to  run 
at  approximately  constant  speed,  and  could  be  driven 
by  constant  speed  motors,  or  by  group  driving,  which 
has  nuin.'rous  advantages,  and  how  inany  machines 
req.iire  the  greatest  flexibility  in  motor  speed.  I  take 
it  that  in  very  many  kinds  of  work  and  in  very  many 
shops  it  will  be  found  that  a  very  considerable  portion 
do  not  require  any  very  radical  change  or  altered 
methods  of  speed  driving  from  those  found  in  a  good 
many  cases  now.  There  are  machine  shops  that  have 
a  variety  of  work,  which  are  driven  by  constant  speed 
mo'ors  and  have  mechanical  means  of  speed  change, 
and,  as  pointed  out  in  the  paper,  do  not  have  all  the 
desirable  and  flexible  charHCteri>tics  that  are  possessed 
by  the  direct  current  motor  in  its  facility  for  speed  con- 
trol, yet  they  are  accomplishing  the  work  in  a  highly, 
satisfactory  manner.  When  we  come  from  the  actual 
conditions  in  the  machine  shop  to  the  electric  systems^ 
we  find  about  as  great  a  variety  as  there  are  require- 
ments in  the  shop  itself.  I  was  very  much  interested 
not  long  ago  to  look  through  a  report  which  has  been 
made  by  Dodge  &  Day,  a  new  firm  of  young  men  in 
Philadelphia,  which  has  given  itself  the  the  very  charac- 
teristic title  of  "  Modernizing  Engineers."  They  had 
made  the  study  of  a  certain  machine  shop  ;  they  had 
outlined  the  diflerent  classes  of  machines  and  the 
requirements  ;  what  would  need  constant  speed  ;  what 
would  need  variable  speed  over  a  certain  range  ;  what 
would  need  variable  speed  over  a  widt^r  range.  They 
had  then  taken  up  the  different  electric  systems  :  Here 
is  the  alternating  current  system  with  constant  speed 
induction  motor  ;  here  is  the  Reeves  pulley  and  Evans 
friction  cone,  and  other  methods  ot  getting  various 
speeds  from  one  speed  over  different  ranges  ;  here  are 
direct  current  motors  with  variable  field,  with  multi- 
voltage  control  and  another  system  with  what  in  gene- 
ral we  mitjht  term  as  a  combination  of  the  two,  that  in 
which  certain  steps  of  voltage — maybj  two  voltages — 
are  employed,  and  in  addition  to  this  the  variable  field. 
They  had  classified  all  this  and  made  a  study  of  these 
different  methods.  Then  they  returned  to  the  machine 
shop  which  they  had  in  hand  and  selected  the  geiK-ral 
system,  which  in  that  specific  esse  was  a  direct  current 
system,  which  they  found  to  be  best  and  then  took 
that  particular  system  and  proceeded  to  assign  the 
motors  to  the  various  classes  of  work.  Although  I 
have  been  giving  some  attention  to  this  machine  shop 
problem  for  some  time  from  an  electrical  standpoint,  1 
must  confess  it  was  a  revelation  to  see  how  much  there 
was  in  it  when  both  ends  of  the  problem  were  thus 
presented  together  in  a  broad  comprehensive  way.  The 
general  methods  whxh  Mr.  Lozier  has  pointed  out  pos- 
sess many  characteristics  of  excellence,  but  I  think  we 
can  take  this  as  a  general  statement,  viz,  that  when  we 
rely  on  one  part  of  the  system  for  doing  the  more 
difficult  things  we  must  do  it  at  some  sacrifi;e  both  in 
cost  and  in  simplicity  and  general  effectiveness  or 
efficiency  of  the  working.  For  instance,  if  we  throw 
variable  speed  changing  into  the  mechanical    operation 
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of  the  equipment  we  will  luul  we  have  more  mechanical 
complication  than  we  would  otherwise  have.  If  on  the 
other  hand  we  put  it  into  the  electrical  apparatus  it  is 
natural  to  suppose  that  when  the  mechanical  engineer 
gives  up  the  problem  he  has  been  working  on  for  a 
good  while,  and  has  not  solved  it  yet  in  a  fully  satisfac- 
tory way,  and  the  electrician  takes  it  up,  we  must 
expect  the  electrical  machinery  must  be  made  at  some 
sacrifice  in  its  simplicity  or  in  its  cost  ;  it  will  probably 
cost  more  ;  you  will  have  to  pay  for  this  extra  advan- 
tage which  you  cannot  have  obtained  in  other  ways. 
We  find,  then,  that  there  are  various  different  arrange- 
ments of  the  electric  system,  one  with  which  1  am 
particularly  familiar  is  that  in  which  the  direct 
current  motor  having  a  fairly  wide  variation  through 
changes  in  its  field  strength  is  supplied  with  two 
voltages  such  as  those  in  the  Edison  direct  cur- 
rent system,  iio  and  220  volts.  This  does  not 
give  the  same  number  of  difference  of  speed  by 
shifting  from  one  circuit  to  another  that  is  ob- 
tained in  the  more  complete  multivoltage  system  in 
which  there  are  twice  that  many  voltages  available, 
more  or  less,  but  it  has  certain  advantages  in  the  way 
of  simpler  circuits  and  simpler  generating  equipment 
and  is  found  to  cover  quite  a  wide  range  of  usefulness. 
There  are  a  number  of  plants  in  which  both  direct  and 
alternating  current  motors  are  used,  some  steam-driven 
for  factories  as  well  as  water  power  plants  with  long 
distance  transmission  where  the  alternating  current  is 
supplied,  and  it  is  a  choice  of  either  using  it  immediate- 
ly, or  employing  some  type  of  converting  apparatus  to 
get  it  into  direct  current.  There  the  chief  object  is  to 
use  in  the-form  of  alternating  current  all  the  available 
power  that  can  be  used  to  save  expense.  Where  the 
desirability  of  using  direct  current  for  the  variable 
speed  is  such  as  to  justify  the  introduction  of  convert- 
ing devices,  well  and  good.  Not  only  is  this  true  in 
plants  which  have  alternating  current  plants  to  begin 
with  as  transmission  plants,  but  I  know  of  a  number 
of  isolated  plants  which  have  been  put  in  where  it  is  a 
choice  of  making  the  direct  current  the  one  and  only 
thing  or  putting  in  an  alternating  plant  and  then  add- 
ing a  rotar\-  converter  for  that  portion  of  the  power 
which  is  needed  for  variable  speed  and  direct  current 
control.  For  example,  in  a  certain  rubber  mill  where 
the  service  was  deemed  to  be  very  hard  and  the  sim- 
plicity of  the  alternating  current  induction  motor  ap- 
pealed to  the  engineer  who  was  selecting  the  apparatus, 
it  was  determined  to  put  in  alternating  generators  and 
run  the  main  part  of  the  power,  I  think  some  2000  h. p. 
more  or  less,  by  alternating  current  and  then 
transform  into  direct  current,  the  few  hundred 
horse  power  they  required  for  that  type  of  work.  I 
have  been  quite  an  advocate  of  the  induction  motor 
not  because  the  induction  motor  is  the  only  thing  but 
because  it  is  a  good  thing,  and  I  am  pleased  to  take 
that  broader  view  which  recognizes  that  each  type  of 
motor  and  each  system  has  its  own  characteristics,  and 
if  it  can  show  that  it  has  on  the  whole  the  advantage 
over  others  for  that  particular  place  wh)'  it  is  undoubt- 
edly the  thing  to  use.  But  having  been  closely  asso- 
ciated with  the  induction  motor  particularly,  I  am  very 
pleased  to  note  one  thing  this  morning.  A  number  of 
years  ago — five  or  six  years  ago  or  longer — when  an 
induction  motor  was  mentioned,  the  advocates  of  the 
induction  motor  were  put  in  the  position  of  demonstrat- 
that  the  induction  motor  can  start  itself  and  will  not 
burn  out  and  will  really  do  the  business.  This  morn- 
ing it  is  not  some  theoretical  man  who  cares  about  the 
design  of  the  motor  or  about  something  that  goes 
on  inside  of  it,  but  the  men  who  have  been  using  the 
motors  who  have  said  here  in  the  discussion  that  of 
course  the  induction  motor  is  the  thing,  it  is  the  right 
thing  to  use  if  we  can  do  so,  and  where  we  can't  pos- 
sibly use  it  then  we  will  take  the  direct  current  motor. 
(Applause). 

Mr.  Holman  :  I  should  like  to  ask  Mr.  Lozier  if  they 
are  adopting  for  d.  c.  work  250  volts  as  their  standard 
in  the  Bullock  Company  ?  The  practice  was  tending 
at  one  time  to  be  500  volts.  I  should  judge  from  his 
remarks  they  are  putting  it  at  250. 


Mr.  Dion  :  I  thought  perhaps  Mr.  Lozier  could 
answer  two  questions  at  the  same  time.  I  wanted  to 
ask  him  another  one.  I  was  called  away  during  the 
reading  of  his  paper  and  I  missed  part  of  it  and  part 
of  the  discussion.  I  confess  I  am  not  familiar  with 
the  multi-voltage  system  of  control  of  motors.  1  have 
read  something  about  it,  but  my  mind  is  not  very  clear 
on  it  at  the  present  time.  I  wanted  to  ask  him  how 
he  obtains  his  multivoltages  ?  How  from  a  commer- 
cial circuit  of  a  given  voltage  he  obtains  his  difTerent 
voltages. 

Mr.  Lozier  :  To  answer  Mr.  Holman,  we  are 
adopting  240  and  250  as  the  standard  voltage.  We 
take  that  voltage  in  the  so  called  Bullock  System  and 
split  it  up  into  90  and  160  so  that  the  sum  at  the  two 
is  250,  and  in  that  way  we  have  three  voltages  with 
three  wires  ;  that  gives  you  the  standard  three  wire 
plan,  cut-outs,  switches  and  so  forth.  It  makes  one 
more  wire  to  the  wiring  system  so  that  it  is  the  same 
as  the  common  three-wire  system,  120  volts  on  the 
side,  except  we  split  it  up  so  as  to  get  out  of  it  all  that 
there  is  in  it.  That  is  our  text,  we  want  to  get  all 
there  is  out  of  it  ;  we  want  to  get  a  dollar  out  of  a 
dollar.  As  concerns  the  balancer,  they  are  really  re- 
markably small  ;  the  balancer  goes  something  on  the 
system  of  a  lile  insurance  company,  who  do  not  expect 
all  of  their  policy  holders  are  going  to  die  at  the  same 
time.  Nor  do  we  expect  all  the  motors  will  get  on 
one  side  of  the  system.  The  motors  balance  them- 
selves up.  The  more  motors  you  have  on  the  balancer 
the  smaller  the  balance  need  be. 

Mr.  Hunt  moved,  seconded  by  Mr.  Gossler,  that  a 
vote  of  thanks  be  given  to  Mr.  l^ozier  and  to  Mr. 
Holman  for  the  very  valuable  pnpers  presented  by 
them.      Carried. 

Mr.  Dion  :  S  nee  the  motion  was  made  with  refer- 
ence to  the  Standing  Committees  for  next  year  I  have 
had  a  consultation  with  a  member  of  the  Committee 
to  confer  with  Underwriters  and  it  has  been  deemed 
desirable  to  continue  that  committee.  Not  that  there 
is  any  immediate  need  for  it,  but  because  need  may 
arise  at  any  moment  and  we  wish  to  be  in  a  position 
to  call  the  committee  together  when  this  condition 
arises.  I  would  move,  therefore,  seconded  by  Mr. 
Lozier,  that  we  naine  a  committee  to  confer  with 
underwriters  for  the  incoming  \ear,  in  addition  to  the 
other  committees.      Carried. 

At  12.40  o'clock  p.  m.,  convention  adjourned. 


.\FTERNOON    SESSION. 

At  2  o'clock  p.m.  the  President  in  the  chair  called  the 
convention  to  orderand  asked  for  reports  of  committees. 

Mr.  Dion  :  The  committee  on  striking  the  standing 
committees  which  you  have  appointed  this  morning  beg 
to  report  and  recommend  the  following  for  the  various 
committees  to  be  elected  to-morrow: 

Committee  on  Statistics — A.  A.  Wright,  M.  P., 
Chairman  ;   D.  R.  Street  ;  J.  W.  Purcell. 

Committee  to  Confer  with  Underwriters — P.  G.  Goj- 
sler.  Chairman  ;  A.  A.  Dion  ;  J.  J.  Wright  ;  G.  U.  C. 
Holman  ;   G.  M.  Wright. 

Legislation  Committee.  For  Ontario — Charles  B. 
Hunt,  Chairman  ;  A.  A.  Wright,  M.  P.;  B.  F.  Reesor; 
A.  A.  Dion  ;  W.  H.  Breithaupt  ;  R.  O.  McCulloch  ; 
).  J.  Wright  ;  J.  W.  Purcell;  with  power  to  add  to  the  r 
number.  For  Quebec — E.  A.  Evans,  Chairman  ;  I. 
McCarthy;  ?."(}.  Gossler;  A.  Sangster  ;  G.  U.  C. 
Holman  ;   with  power  to  add  to  their  number. 

On  motion  the  report  was  received. 

Mr.  Smith  moved,  seconded  by  Mr.  Knmmerer,  the 
following  resolution  :  This  Association  learns  with 
deep  regret  of  the  serious  and  long  continued  illness  of 
Mr.  J.J.  Wright, the  First  President  of  this  Association, 
and  begs  to  extend  to  him  and  his  faniil)-  an  expression 
of  its  sympathy  and  best  wishes  for  his  speedy  restor- 
ation to  perfect  health.     Carried. 

The  following  resolution  was  also  adopted  : 

Mr.  A.  A.  Wright  :  The  members  of  the  Canadian 
Electrical    Association    having    learned    with     pleasure 
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that  it  is  apparently  the  intention  of  the  Dominion 
Government  to  assist  in  a  liberal  and  substantial  man- 
ner the  proposed  Canadian  Arctic  Expedition  under 
Capt.  I.  E.  Bernier,  it  is  therefore  moved  by  A.  A. 
Wright  and  seconded  by  H.  O.  Fisk  : 

"That  in  the  interests  ot  science,  the  Canadian  Elec- 
trical Association,  this  day  assembled  in  their  Annual 
Convention,  approve  of  the  proposed  government's 
assistance  to  Capl.  Bernier,  in  aid  of  his  purely  Cana- 
dian Polar  Expedilion,  and  heartily  recommends  the 
project  to  public  support,  and  it  is  furthur  moved  that 
Capt.  I.  E.  Bernier  be  appointed  to  a  life  membership 
in  this  Association  and  the  Secretary  is  hereby  instruct- 
ed to  forward  a  copy  of  this  resolution  to  the  Right 
Hon.  Sir  Wilfrid  Laurier,  Premier  oi  the  Dominion,  to 
the  Hon.  Mr.  Prefontaine,  Minister  ol  Marine  and 
Fisheries,  and  also  to  Capt.  Bernier." 

The  President  read  a  letter  from  the  DeForest  Wire- 
less Telegraph  Company  extending  an  Invitation  to  in- 
spect the  method  of  working  the  svstem  in   Toronto. 

The  President  called  upon  Mr.  W.  A.  Layman,  St. 
Louis,  to  lead  his  paper  on  "Single  Phase  Alternating 
Motors  as  a  Means  of  Increasing  Station  Earnings." 

Mr.  Russell  :  Mr.  Layman  is  unable  to  be  with  you 
and  I  will  endeavor,  with  your  permission,  to  present 
the  paper,  which  is  printed  elsewhere. 

The  President  :  In  order  to  lacililate  matters  I  think 
it  would  be  wise  to  have  the  other  paper  read  now  and 
leave  the  discussion  until  some  other  time,  and  we  will 
have  now  a  paper  by  Mr.  J.  W.  Farley  on  "Trans- 
formers for  High  Voltage  Transmission  Lines,"  which 
i.s  printed  elsewhere. 

The  President  :  Our  time  is  about  up.  I  am  sorry 
we  have  not  time  to  discuss  these  papers  considerably, 
but  an  opportunity  will  probably  be  available  to-mor- 
row. 

The  Secretary  read  a  communication  from  The 
Cataract  Power,  Light  &  Traction  Company,  of  Ham- 
ilton, extending  an  invitation  to  the  Association  to  hold 
the  next  convention  in  the  city  of  Hamilton,  it  being 
now  five  years  since  the  Association  had  met   there. 

Mr.  Hunt  :  These  two  papers  that  have  just  been 
read,  I  think,  are  among  the  most  valuable  papers  to 
the  majority  of  the  members  of  the  association  that 
have  been  read.  Can  these  papers  be  taken  up  to- 
morrow at  10  o'clock? 

The  President  :  I  think  the  regular  routine  being 
first  disposed  of,  that  probably  these  papers  can  be 
taken  up  and  discussed  then. 

At  3.30  o'clock  p.  m.,  on  motion,  the  convention 
adjourned  to  Friday  morning. 


THIRD    D.AY. 

At  10.30  o'clock  a.m.,  the  President  called  the  Con- 
vention to  order  and  said  :  Before  we  go  on  with  the 
regular  business  on  the  programme  Mr.  Dion  has  one 
or  two  matters  he  would  like  to  bring  up. 

Mr.  Dion  :  Mr.  Chairman  and  gentlemen,  my  posi- 
tion in  this  Association  is  that  of  a  general  handy  man; 
I  pick  up  the  tail  ends  and  bring  business  before  the 
meeting  that  other  people  forget  so  as  to  keep  things 
going.  I  mentioned  a  matter  yesterday  in  connection 
with  the  committee  which  was  appointed  for  the  Stand- 
ardization of  Accounts.  That  committee  was  appointed 
two  years  ago  and  they  went  into  the  matter  very 
thoroughly,  as  far  as  the  means  at  their  disposal  would 
allow  ;  they  consulted  with  a  great  many  people  and 
also  obtained  information  from  the  National  Electric 
Light  Association  which  had  threshed  out  that  matter 
still  more  thoroughly  ;  they  had  been  at  it  for  years 
and  they  had  adopted  a  plan  which  was  recommended 
to  its  membership.  This  plan  is  very  fully  explained 
in  a  pamphlet  which  was  published  by  that  Association 
and  which  is  entitled  "Report  of  the  Committee  on 
Standard  System  of  Accounts  for  Electric  Lighting 
Cotnpanies."  This  was  recommended  to  that  Associa- 
tion and  adopted  by  it.  Now,  after  going  into  the  mat- 
ter, your  committees  were  forced  to  the  conclusion  that 
they    could    not   improve    on  that  system  ;    that  it  met 


the  needs  of  the  companies  in  Cansda  perfectly  and  just 
as  much  as  anything  else  they  could  think  of,  and  they 
made  a  report  to  this  .Association  that  it  should  adopt 
the  system  of  the  National  Electric  Light  Association 
and  recommend  it  to  its  members  in  Canada.  Through 
want  of  time  this  report  was  not  discussed  last  year  ; 
it  was  merely  laid  on  the  table  at  the  Quebec  Conven- 
tion. Mr.  Street,  of  Ottawa,  who  was  the  Chairman  ot 
that  committee,  asked  ine  to  bring  the  matter  up  here 
to-day  beoause  he  could  not  be  present  ;  Mr.  A.  A. 
Wright,  of  Renfrew,  was  another  member,  hut  he  was 
obliged  to  leave  town  this  morning.  Mr.  Street's 
desire  was  that  I  should  bring  before  you  a  re-olution 
whereby  this  Association  would  recommend  to  its 
members  the  use  of  this  system.  It  does  not  make  it 
compulsory  in  any  sense — of  course  we  could  not  do 
that — but  it  simply  gives  the  approval  of  the  Associa- 
tion to  the  system.  Now  perhaps  some  of  the  mem- 
bers are  not  familiar  with  this  matter,  and  you  will 
hesitate  to  take  any  action  on  it  on  that  account,  but 
the  matter  has  really  been  before  the  Association  for 
two  years  and  we  should  he  in  a  position  to  deal  with 
it.  There  may  be  no  present  need  of  any  action  of 
that  kind  but  to  those  who  are  on  the  committee  and 
have  given  the  matter  some  attention  it  seemed  desir- 
able that  some  such  system  should  receive  the  approval 
of  the  Association  with  the  idea  that  in  course  ot  time 
it  would  lead  to  a  uniform  system  of  accounting  on 
general  lines  by  thedifierent  electric  lighting  companies 
in  Canada.  I  would  move,  therefore,  seconded  by  Mr. 
Williams,  that  the  report  of  the  Committee  on  Stand- 
ardization of  Accounts  laid  before  the  Annual  Meeting 
of  this  Association  be  received  and  adopted  and  that 
the  standard  system  of  accounts  for  electric  lighting 
companies  adopted  and  recommended  by  the  National 
Electric  Light  Association  of  the  United  States  be 
adopted  and  recommended  by  the  Canadian  Electrical 
Association. 

Mr.  Evans  :  In  connection  with  this  motion  I  might 
mention  that  I  have  adopted  that  system  for  about  fif- 
teen months  with  most  satisfactory  results.  It  is  the 
most  satisfactor}'  system  I  have  ever  found.  If  any 
members  here  would  like  to  get  a  copy  of  the  way  I 
have  my  books  ruled  I  would  be  very  pleased  to  send  a 
sample  sheet  on  application.  The  President  put  the 
motion,  which,  on  a  vote  having  been  taken,  was  de- 
clared carried. 

Mr.  Dion  :  Another  matter  which  I  desire  to  bring 
before  j'ou  is  that  ot  the  very  generous  contribution 
which  was  made  to  the  funds  of  the  Association  some 
two  years  ago  by  Mr.  Frederick  NichoUs,  on  behalf  of 
the  Canadian  General  Electric  Company.  After  the 
convention  which  was  held  in  Ottawa,  he  presented  the 
Association  with  the  sum  of  $500  which  was  to  be  de- 
voted to  the  purposes  ot  the  Association  as  the  Execu- 
tive Committee  might  decide.  At  a  meeting  of  the  Ex- 
ecutive Committee  held  in  Montreal  it  was  deciiled 
that  this  fund  or  a  portion  of  it  should  be  devoted  to 
procuring  prizes  for  the  best  papers  to  be  submitted  at 
the  annual  meetings  or  for  accounts  of  original  investi- 
gations and  things  of  that  sort.  A  sub-commitlee  was 
appointed  to  draft  rules  for  awarding  these  prizes — I 
was  on  that  committee — and  the  rules  were  drafted  and 
sent  back  to  the  Executive  Committee  to  be  ratified  as 
had  been  arranged.  The  Executive  Committee  did  not 
meet  for  some  time  and  when  it  cid  meet  the  matter 
was  not  taken  up.  The  rules  were  never  ratified.  The 
result  was  that  when  the  following  meeting  took  place 
we  did  not  feel  at  liberty  to  do  anything  in  the  matter 
becau.'-e  it  was  still  pending.  No  definite  action  being 
taken  by  the  Executive  the  matter  cante  up  again  this 
year  and  we  were  in  the  same  position.  I  took  this 
view  that  not  only  were  we  not  authorized  to  do  any- 
thing, because  the  Executive  has  not  finally  ratified  our 
rules,  but  that  it  would  not  be  wise  to  grant  prizes  tor 
papers  where  papers  were  contributed  so  largely  by 
manufacturing  companies.  I  did  not  think  that  the 
manufacturing  companies  in  the  preparation  of  papers 
were  looking  for  any  prizes  or  direct  money  rewards 
and  that  the   idea  ot  awarding  prizes  was  to   bring    out 
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papers  from  central  station  men  and  young'  men  who 
would  be  thus  encouraged  to  make  investigations  or 
to  report  their  experiences.  My  purpose  in  bringing 
this  before  you  this  morning  is  to  get  an  expression  of 
opinion  from  the  membership  as  to  how  this  money 
had  better  be  used  in  the  interests  of  the  Association, 
whether  the  prize  idea  is  a  good  one  and  should  be 
carried  out  or  whether  it  should  be  dropped  and  some- 
thing else  adopted  instead.  A  suggestion  was  made 
by  a  member  that  a  considerable  number  of  small 
prizes  should  be  established  to  be  given  for  the  best 
answers  to  questions  that  would  be  asked  through 
the  "Question  Box."  Now,  I  have  laid  the  matter 
before  you.  I  would  like  for  the  direction  or  guidance 
of  the  Executive  to  hear  the  opinion  of  as  many  mem- 
bers as  possible  as  to  what  they  consider  the  best  use 
we  could  put  this  fund  to.  i  feel  it  is  hardly  fair  to 
Mr.  Nicholls  and  the  Canadian  General  Company  that 
this  fund  should  lie  there  unproductive. 

Mr.  Hunt  :  I  think  that  Mr.  Dion  has  perhaps 
struck  the  proper  key  note  for  the  distribution  of  this 
money  which  has  been  given  by  Mr.  Nicholls.  I  do 
not  think  it  is  hardly  rig-ht  to  give  it  to  the  best  paper 
because  some  of  these  gentlemen  who  are  closely  con- 
nected with  large  companies  have  opportunities  which 
no  station  man  has.  I  think  it  had  better  be  decided 
— to  drop  the  present  plan  and  put  our  energies  into 
the  question  box  in  some  way  or  other.  My  idea 
would  be  that  we  carry  out  the  Question  Box  similar 
to  the  way  it  is  done  by  the  National  Electric  Light 
Association.  The  questions  are  sent  in  during  the 
months,  and  Mr.  Hartman,  the  Question  Box  Editor, 
sends  out  to  every  member  ot  the  Association  a  list  of 
the  questions  that  have  been  received  and  he  also 
supplies  a  blank  form,  a  copy  of  which  I  hold  in  my 
hand  here,  which  is  merely  a  form  upon  which  the 
questions  are  to  be  answered  ;  these  go  back  to  him 
and  he  collects  and  places  them  in  tabulated  form 
according  to  the  answers  that  are  given.  They  are 
then  published  in  a  book,  a  copy  of  which  you  have 
had  laid  before  you  at  this  convention,  and  certainly  it 
is  one  of  the  most  valuable  collections  they  have  in  the 
Nationii  Electric  L'ght  Association,  and  nearly  every 
member  who  was  at  the  last  meeting  recognized  the 
fact  that  there  was  more  information  contained  in  that 
book  than  they  could  get  in  a  library,  because  it 
brought  up  the  very,  difficulties  we  are  having;  in  our 
business  frequently  and  the  remedy  for  them.  I 
think  with  Mr.  Dion  a  certain  proportion  of  this 
money  should  be  set  aside  for  the  largest  and  best 
number  of  answers  to  the  questions  submitted  during 
the  year.  It  is  a  matter  for  the  committee  to  deal 
with  as  to  the  best  plan  to  adopt  but  I  would  move 
that  $ioo  be  set  aside  for  prizes,  say  $50,  $30  and 
$20,  to  the  first,  second  and  third  best  answers  to 
questions  during  the  year.  In  the  other  Association 
1  believe  they  have  a  large  amount  of  money  available 
to  pay  for  that  sort  of  thing.  But  I  think  we  will 
have  to  pick  out  two  of  the  Executive  Committee, 
when  they  are  elected,  to  assist  the  Editor  or  Secre- 
tary in  getting  these  matters  in  shape.  I  suppose  it 
is  sufficient  now  to  vote  the  money  and  leave  it  to  a 
committee  to  be  appointed  later  on,  if  that  meets  with 
the  consent  of  my  seconder. 

Mr.  Demers  :  I  agree  with  the  gantlemen  on  my 
right.  A  Question  Box  is  something  which  has  ;ilways 
created  an  interest  in  a  body.  The  National  Associa- 
tion of  the  United  States  have  questions  and  have 
given  prizes  and  medals.  Another  thing,  we  must  not 
leave  out  the  education  of  the  young.  In  my  opinion 
young  men  who  do  not  belong  to  the  same  body,  and 
still  at  the  same  time  fairly  and  honestly  answer  a 
question  and  do  it  correctly,  such  as  we  have  had  done 
in  the  States,  should  also  be  given  a  prize.  If  this 
money  is  going  to  be  devoted  to  one  body  your  body 
will  never  grow.  You  understand  there  are  a  great 
many  men,  hydraulic  engineers,  steam  engineers  and 
electrical  engineers,  that  do  not  belong  to  this  body, 
and  they  might  be  able  by  practical  experience  to 
answer  questions  which  we  could  not.  I  would  like  to 
hear  the  expression  of  those  present. 


Mr.  Hunt  :  The  gentleman  speaking  thinks  we  ex- 
clude anybod}'  from  becoming  members  of  this  Associa- 
tion. I  would  be  glad  to  have  all  these  gentlemen  join 
our  Association. 

Mr.  Higman  :  That  would  be  an  inducement  to 
them. 

Mr.  Gossler  :  It  has  been  suggested  that  a  great 
many  of  the  questions  will  be  answered  very  readily 
and  there  should  be  a  portion  of  that  money,  set  aside 
for  prizes  and  a  certain  fund  to  handle  this  matter  dur- 
ing the  year.  I  think  that  is  a  very  important  matter. 
To  circulate  questions  and  get  answers  and  keep  thij; 
thing  going,  which  will  be  the  most  difficult  part,  some 
lemuneration  must    be  given  to  somebody  to  handle  it. 

Mr.  Dion  :  I  think  this  is  a  matter  that  can  best  he 
handled  by  the  Executive.  If  the  members  here  will 
express  themselves  so  that  the  Executive  will  know 
what  the  feeling  of  the  Association  is,  they  can  arrange 
the  details  perhaps  better  than  we  can  arrange  them 
here.  My  idea  is,  as  Mr.  Gossler  has  said,  that  in 
addition  to  prizes  there  should  be  a  fund  for  expenses, 
postage,  printing,  and  clerical  work,  and  the  Secretary 
will  be  in  position  to  know  just  how  much  is  require.i. 
Perhaps  it  will  be  sufficient  and  better  for  this  Associ- 
tion  to  place  on  record  a  resolution  to  the  effect  that  a 
Question  Box  editor  should  be  named  by  the  President 
or  elected  at  the  meeting  and  that  it  be  a  recommend- 
ation to  the  Executive  to  provide  prizes  and  ways  and 
means  and  leave  the  details  to  the  Executive  Committee 
for  the  coming  year.  A  general  resolution  at  this  time 
would  perhaps  cover  the  ground  and  leave  Executive 
free  to  act  in  the  matter. 

Mr.  Hunt  :  I  would  move  that  this  meeting  approve 
of  the  idea  of  appointing  a  Question  Box  editor  and 
that  the  appointment  be  left  in  the  hands  of  the  Execu- 
tive Committee  ;  and  also  that  $roo  be  appropriated 
from  Mr.  Nicholls'  generous  fund  towards  prizes  ;  and 
and  that  the  expense  of  getting  forms,  postage,  etc., 
be  also  deducted  from  this  fund. 

The  Secretary  :  Let  me  suggest,  I  think  the  i-esolu- 
lion  that  was  passed  governing  the  expenditure  of  that 
money  restricted  the  amount  that  could  be  taken  out 
of  the  fund  each  year  to  $75. 

Mr.  Dion  :  I  think,  Mr.  Mortimer,  that  was  done  by 
the  Executive  Committee.  It  was  done  by  the  Execu- 
tive Committee  with  regard  to  the  awarding  ot  prizes, 
and  ^his  was  never  confirmed,  and  a  motion  of  this 
general  meeting  would  override  that,  any  way. 

The  President  :  To  obviate  any  difficult}-  in  future  it 
would  be  perhaps  better  to  have  this  resolution  put  in 
this  way,  thatthisresolution  will  supersede  any  previous 
motion. 

Mr.  Hunt  :    It  would  necessarily  do  so. 

Mr.  Dion  :  Supersede  any  action  of  the  Executive 
regarding  the  awarding  of  prizes. 

Mr.  Deacon  :   I  would  second  Mr.  Hunt's  motion. 

The  President  put  the  motion,  which,  on  a  vote  hav- 
ing been  taken,  was  declared  carried. 

Mr.  Hunt  moved,  duly  seconded, that  the  selection  of 
the  place  for  holding  the  next  convention  and  the  elec- 
tion of  officers  be  now  taken  up.      Carried. 

Mr.  Hunt  :  I  believe  you  have  an  invitation  from  the 
City  of  Hamilton  to  hold  our  next  annual  meeting  in 
Hamilton,  and  it  meets  with  my  approval  entirely,  as 
we  know  Hamilton  has  made  great  strides  in  long 
distance  transmission  and  also  in  electric  power,  rail- 
way matters  and  other  things;  a'so  we  are  near 
Niagara  Fal's  where  large  industries  are  now  being 
built  and  completed,- and  I  therefore  mo\  e  that  the 
offer  of  Hamilton  be  accepted. 

Mr.  Smith  seconded  the  motion. 

Mr.  Gossler:  If  I  am  not  too  late,  on  behalf  of  the 
electrical  industries  of  Montreal,  I  would  extend  a  cor- 
dial invitation  to  the  Association  to  hold  their  next 
Convention  at  Montreal.  I  thmk  that  the  interests 
around  Montreal  are  of  sufficient  importance  to  warrant 
a  trip  there  in  themselves  and  we  will  do  our  utmost  to 
give  you  a  good  time. 

Mr.  Dion  and  Mr.  Evans  seconded  the  motion. 

Mr.  Hunt  :  May  I  speak  to  my  motion  ?  I  might 
say  personally  I    am  very  favorable    towards  Montreal, 
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but  I  do  not  think  that  it  is  entitled  to  a  meeting  next 
year.  You  will  recollect  that  we  went  to  Kingston  and 
to  Ottawa  and  then  to  Quebec  during-  the  last  three 
years.  This  is  the  first  meeting  that  has  been  held  in 
the  west  for  soine  time,  and  1  think  the  west  is  entitled 
to  one  more  year  b  si  ore  we  go  east  again. 

Mr.  Dion  :  In  seconding  this  motion  of  Mr.  Gossler's 
in  favor  of  Montre-.!  I  wish  to  say  that  I  do  not  do  this 
because  I  do  not  wish  to  go  10  Hamilton.  I  think 
Hamilton  is  a  good  place  and  1  would  be  very  much 
pleased  to  attend  a  convention  there,  but  I  think  there 
is  some  misunderstanding.  People  who  live  west  of 
Toronto  seem  to  consider  that  Toronto  is  the  dividing 
line  between  the  east  and  the  west.  Over  in  Ottawa 
we  do  not  look  at  it  in  that  light  ;  we  think  some 
places  eist  of  Toronto  are  in  the  west  ;  it  is  a  mistake 
to  think  when  you  are  going  to  Ottawa  you  are  going 
in  the  east,  because  while  you  are  going  in  an  easterly 
direction  you  are  only  about  the  centre  of  the  country. 
If  you  are  going  to  say  everything  east  of  Toronto  is 
the  east  it  is  going  to  be  a  liitle  unfair  to  some  of  the 
places  in  the  eastern  end.  We  went  to  Montreal,  from 
there  to  Ham'lton,  from  there  to  Kingston  and  Oitawa, 
but  if  you  will  remember  the  circumstances  under  which 
we  went  to  Kingston  you  will  understand  why  we  went 
to  Ottawa  a'terwards  ;  from  Ottawa  we  went  to 
Quebec,  and  now  we  come  back  to  Toronto,  skipping 
Montreal.  Hamilton  got  the  convention  after  Mon- 
treal, so  it  would  seem  to  me  as  a  matter  of  getting  its 
turn  thyt  Montreal  is  entitled  to  it.  Apart  from  any 
other  attractions,  and  they  are  considerable,  there  is  a 
long  transmission  line  from  Shawinigan  that  I  think  a 
great  many  men  in  the  west,  who  have  no  occasion  to 
go  to  Montreal,  would  be  glad  to  have  an  opportunity 
to  see.  I  would  not  press  this  matter,  I  like  to  hear 
the  feeling  of  the  members,  but  I  think  Montreal  is 
fairly  entitled  to  it. 

Mr.  Higman  :  Frequently  when  I  have  been  in  the 
east,  in  New  Brunswick  and  Nova  Scotia,  I  have  heard 
it  said  that  the  convention  is  too  frequently  held  in  the 
west  and  that  the  distances  are  so  great  that  those 
down  by  the  sea  are  not  able  to  attend  ;  that  would  in- 
clude Dalhousie,  St.  Johns,  St.  Stephen,  Halifax  and 
other  places,  and  I  agree  with  Mr.  Dion  and  Mr.  Goss- 
ler  that  we  should  have  the  Convention  in  Montreal 
next  year. 

The  President  :  We  have  before  us  three  invitations, 
the  first  one  is  from  St.  Louis,  the  second  from  Hamil- 
ton, and  the  third  from  Montreal. 

Mr.  Dion  :   There  is  no  motion  regarding  St.    Louis. 

The  President  called  for  a  standing  vote  on  whether 
Hamilton  or  Montreal  should  be  selected,  and  on  a 
vote  having  been  taken,  Hamilton  was  selected  as  the 
place  for  holding  the  next  Convention,  twenty-five 
having  voted  in  fav>'r  of  Hamilton  as  against  twenty- 
one  in  favor  of  Montreal. 

The  President  :  The  next  meeting  place  will  be 
Hamilton.  (.Vpplause) 

ELECTION  OI'  OFFICERS. 

The  President  appointed  Messrs.  Skidmore  and  Fisk 
as  scrutineers. 

Mr.  Hunt  :  1  have  very  great  pleasure,  in  fact  under 
the  circumstances  exceedingly  great  pleasure,  in  mov- 
ing that  Mr.  J.  J.  Wright,  one  of  our  oldest  members, 
who  has  been  deterred  by  illness  from  being  with  us 
this  time,  be  elected  president  for  the  ensuing  year. 

Mr.  Smith  :  I  have  pleasure  in  seconding  that,  more 
especially  as  the  Convention  is  to  be  in  the  west,  we 
must  have  a  strong  and  capable  man   in    the    chair. 

There  being  no  other  nominations,  Mr.  J.  J.  Wright 
was  declared  elected  unanimously  to  the  ollice  of  Presi- 
dent for  the  ensuing  year.  (Applause) 

Mr.  Dion  :  I  have  much  pleasure  in  nominating  Mr. 
K.  B.  Thornton,  of  Montreal,  for  the  office  .of  First 
Vice-President. 

There  being  no  other  nominations  Mr.  Thornton  was 
declared  elected  unanimously  to  the  office  of  First  Vice- 
President. 

Mr.  Smith  nominated  Mr.  A.  A.  Wright,  M.  P., 
Renfrew,  as  Second  Vice-president. 

There  bcinsr  no  other  nominations  Mr.    Wright    was 


declared  elected  unanimously  to  the  office  of  Second 
Vice-President. 

Mr.  Smith  nominated  Mr.  C.  H.  Mortimer  as  Secre- 
tary-Treasurer. 

There  being  no  other  nominations  Mr.  Mortimer  was 
declared  elected  unanimously  to  the  office  of  Secretary- 
Treasurer. 

Mr.  Smith  :  Last  year  I  think  we  voted  our  efficient 
Secretary-Treasurer  th  ;  m  ignificent  sum  of  $125  for 
his  services  during  the  year.  I  would  suggest  this 
year  we  make  it  $150, — it  is  a  growing  time — a  basis 
of  fifty  cents  a  day  lor  svery  working  day- 
Mr.  Thomson  :    I  second  that. 

The  President  put  the  motion,  uh'ch,  on  vote  hav- 
ing been  taken,  was  declared  carried. 

Executive  Committee  :  Five  members  re-elected  : 
Messrs.  P.  G.  Gossler,  A.  A.  Dion,  John  Yule,  Goidon 
Henderson  and  A.  B.  Smith. 

The  President  called  for  nominations  for  five  new 
members  to  be  elected  to  the  Executive  Committee. 

Mr.  Smith  nominated  J.  W.  Purcell,  Walkerville. 

Mr.   Higman  nominated  H.  O.  Fisk,   Peterboro. 

Mr.  Hunt  nominated  J.  A.  Kammerer,  Toronto. 

Mr.  Thomson  nominated  C.  B.  Hunt,  London. 

Mr.  Higman  nominated  B.  F.  Reesor,    Lindsay. 

Mr.  Pratt  nominated  J.  E.  Skidmore,  Coliourg. 

Mr.  Evans  nominated  C.  K.  Greene,  Hamilton. 

Mr.  Dion  nominated  E.  A.  Evans,  Quebec,  and  A. 
Sangster,   Sherbrooke. 

Mr.  Evans  :  While  the  ballot  is  being  counted  I 
think  we  might  with  your  permission  move  votes  of 
thanks  to  the  various  committees  and  those  who  have 
done  so  much  to  entertain  us.  If  you  will  therefore 
allow  me,  I  take  very  great  pleasure  in  moving  a  vote 
of  thanks  to  the  Canada  Foundry  Company,  not  only 
for  the  enjoyable  ride  they  gave  us  to  their  works,  but 
also  for  the  pleasure  we  had  in  being  allowed  the 
opportunity  of  visiting  those  works.  Personally,  I  am 
very  much  interested  in  that  kind  of  work,  and  I  was 
very  much  interested  in  seeing  the  large  development 
which  undoubtedly  is  taking  place  there  and  will  con- 
tinue to  take  place.  I  would  move,  therefore,  that  a 
hearty  vole  of  thanks  be  tendered  to  the  Canada 
Foundry  Company  and  that  the  Secretary  transmit  the 
same. 

Mr.  Wvley  :    I  second  that.      Carried  with   applause. 

Mr.  Dion  :  I  begtomove,  seconded  by  Mr.  Williams, 
a  cordial  vote  of  thanks  to  the  Canadian  General  Electric 
Company  for  providing  the  tally-ho  drive  (or  the  mem- 
bers, and  for  other  courtesies.      Carried  with  applause. 

The  President  declared,  as  a  result  of  the  ballot 
taken,  the  following  five  new  members  elected  to  the 
Executive  Committee  :  Messrs.  B.  F.  Reesor,  C.  K. 
Greene,  C.  B.  Hunt,  J.  A.  Kammerer,  and  H.  O.  Fisk. 

Mr.  Smith  moved,  seconded  by  Mr.  Gossler,  that  the 
recommendation  brought  in  by  the  Select  Committee  in 
regard  to  the  standing  committees  be  adopted.    Carried. 

Mr.  Smith  :  I  will  ask,  Mr.  President,  that  you 
vacate  the  chair. 

The  President  vacated  the  chair.  Mr.  C.  B.  Hunt 
In  the  chair. 

Mr.  Purcell  :  Mr.  Chairman,  and  gentlemen,  I  wish 
to  move  a  vote  of  thanks  to  the  retiring  President,  Mr. 
Reesor,  for  his  very  efficient  occupation  of  the  chair 
and  his  arduous  work  not  only  in  that  chair  but  on  the 
Executive  Committee.  He  is  one  of  the  hard  working 
men  of  the  Association,  and  has,  as  long  as  I  have 
been  attending  it,  been  very  active  in  performing  his 
duties  in  connection  with  that  committee  as  well  as  the 
other  things  that  are  for  the  interest  and  good  ot  the 
Association.  I  am  not  an  orator,  consequently  I  will 
leave  it  to  some  other  member  who  might  second  ni)' 
motion  to  enlarge  on  it  a  little. 

Mr.  Holman  :  1  didn't  under-tand  particularly  ihat 
it  was  necessar\',  in  order  to  have  the  motion  seconded, 
to  enlarge  upon  the  value  of  the  past  president  to  the 
Association,  not  only  in  the  past  year  but  in  previous 
years,  but  as  you  desire  a  few  words  I  have  said  them 
and  I  second  the  motion. 

Mr.  Hunt  :  Cientlemen,  I  can  assure  you  it  gives 
me  great  pleasure  in  putting  this  resolution  before  jou. 


July,   1903 


TME  CANADIAN   ELECTRICAL  NEW6 


I  have  known  Mr.  Reesor  personall)  niyselt  for  a  trreat 
number  of  years  and  a  larger-hearted  gentleman  I  have 
never  met,  and  1  thinU  we  ha\-e  all  foLind  him  the  same 
way.  (Here,  here.)  It  gives  me  great  plc-aMire  to 
put  this  motion. 

The  motion  was  carried  amid  applause,  followed  hy 
the  singing  of  "For  He's  a  Jolly  Good  Fellow"  and 
the  giving  ol  three  cheers  and  a  tiger  for    Mr.     Ree.sor. 

Mr.  Hunt  :  Mr.  Reesor,  I  have  pleasure  in  tender- 
ing you  the  hearty  vote  ot  thanks  which  has  just  been 
passed  by  this  Association  for  your  services  during 
the  past  year,  and  we  have  voled  you  a  jolly  good 
fellow. 

Mr.  Reesor  :  Mr.  Chairman  and  gentlemen,  I  leel 
very  keenly  the  honor  you  have  done  me  in  voting 
this  expression  of  your  good  feeling  towards  me  ;  I 
felt  very  keenly  as  well  at  being  elected  a  year  ago  to 
the  office  of  President  of  this  Association  ;  I  think  it  is 
an  honor  to  whoever  may  occupy  that  chair  ;  and  if  I 
have  done  anything  during  the  past  vear  or  years  that 
I  have  belonged  to  the  Association,  1  only  feel  1  am 
doing  the  duty  that  I  owe  to  the  Association  and  to 
the  company  which  I  represent,  and  1  do  not  think 
that  I  am  entitled  to  all  the  praise  that  has  been 
showered  on  me.  I  feel  my  inability  many  times  and 
my  weakness  in  getting  up  and  saying  anything.  I 
am  not  a  speaker,  as  you  CAn  all  see  with  halt  an  eye  ; 
I  am  like  the  boy  who  said  he  was  tilled  with  feelings 
too  full  foi"  utterance  and  other  things.  I  must  thank 
you  again  and  thank  the  Association  and  the  Execu- 
tive for  the  way  they  have  helped  me  carry  out  my 
duties  while  occupying  the  ofiice  of  president.  I  again 
thank  you' for  the  honor  you  did  me  in  passing  this 
vote  of  thanks.      (Applause). 

Mr.  Hunt  left  the  chair,  Mr.  Reesor  resuming. 

Mr.  Saxby  :  1  think  it  is  only  fitting  that  we  should 
pass  a  vote  of  thanks  to  the  Local  Committee  for  their 
untiring  efforts  to  make  the  Thirteenth  Annual  Con- 
vention of  the  Canadian  Electrical  .Xssociation  the 
success  it  has  been. 

Mr.  Gossler  seconded  the   motion. 

The  President  put  the  motion,  which  was  carried. 

The  President  conveyed  the  vote  of  thatiks  to  the 
Chairman  and  Local  Committee. 

Mr  Smith  :  I  was  the  Chairman  ot  that  committee, 
but  they  say  the  most  successful  business  man  is  the 
man  that  gets  the  other  mati  to  do  the  work.  I  have 
succeeded  beautifully  and  we  will  hear  from  Mr. 
Campbell. 

Mr.  Campbell  :  I  was  simply  going  to  make  the 
remark  that  I  wasn't  chairman  of  ihal  committee  when 
you  addressed  your  attentions  to  me.  I  certainly,  on 
behalf  of  the  Local  Committee,  accept  very  kindly 
your  expressions  of  pleasure  and  appreciation  of  the 
entertainment  provided.  I  felt  myself  somewhat  at  a 
loss  so  far  as  any  energ-ies  1  have  exerted  in  the 
matter  are  concerned,  10  know  what  was  best  to  do  ; 
at  the  same  time  the  committee  and  myself  are  pleased 
to  learn  you  have  enjoyed  yourselves  and  that  what  we 
have  done  for  you  has  been  appreciated.  I  thank  you 
very  much.      (Applause.) 

The  President  :  I  t'.iink  that  finishes  the  business  so 
far  as  I  am  concerned,  and  1  would  ask  Messrs  Srith 
and  Hunt  to  be  present  you  with  new  President,  Mr.  J. 
J.  Wright,  by  proxy.  I  will  ask  them  to  conduct  Mr. 
Higman  to  the  chair  and  Mr.  Higman  will  preside  over 
the  meeting  to  its  conclusion.      (Applause). 

Messrs.  Smith  and  Hunt  conducted  Mr.  Higman  to  the 
chair  amid  applause. 

Mr.  Hig"man  :  Gentlemen,  this  is  :i  S'miewh.it  extra- 
ordinary proceeding,*  but  it  would  be  discourteous  on 
my  part  to  refuse;  and  on  behalf  of  my  very  dear  friend, 
Mr.  Wright,  whose  illness  I  deeply  regret,  ;<fn.\  whose 
election  I  am  just  as  well  pleased  as  any  one  in  this 
room,  I  accept  the  position.  I  have  been  on  the 
Executive  ten  years  and  have  endeavored  when  oppor- 
tunity offered  to  do  what  I  could  for  the  Association. 
I  found,  however,  during  the  pa>-t  year  that  it  was  not 
possible,  in  attending  to  tny  other  duties,  to  be  present 
at  any  of  the  Executive  meetings  atid   because  of  this  I 


had  determined  to  retire.  ]^,lt  does  not  mean,  of  course, 
that  any  little  effort  I  have  been  able  to  make  on  behalf 
of  this  Association  in  the  past  will  not  be  made  in  the 
future.  I  shall  be  very  pleased  indeed  to  do  all  I  can  to 
help  the  Association  along.  I  think  a  desire  has  been 
expressed  that  something  further  should  be  jsaid  in 
regard  to  the  two  papers  that  were  read  yesterday  on 
which  the  discussioji  wa-;  not  concluded.  Would  Mr. 
Russell,  who  read  one  of  the  papers  kitidly  open  the 
discussion. 

Mr.  Russell  :  I  hardly  know  on  just  what  points  you 
desire  further  information.  \'ou  heard  the  paper  yester- 
day, you  have  it  in  printed  form,  and  1  would  like  very 
much  before  saying  anything  further  to  hear  from  some 
of  the  members  ju>t  what  they  desire  to  know  in  refer- 
ence to  atiy  particular  point  and  I  will  try  to  answer 
their  questions  to  the  best  of  my  ability. 

Mr.  Dion  :  In  connection  with  this  very  able  paper 
bv  Mr.  Russell,  1  would  like  if  possible  to  emphasize 
the  fact  that  there  is  a  large  field,  it  seems  to  me,  in 
lighting  companies  for  the  single  phase  motor.  We 
are  operating  alternating  current  and  direct  current 
motors.  Until  last  summer  we  had  supplied  power  by 
direct  current  only,  and  when  our  plant  was  rebuilt  and 
we  made  provision  for  supplying  alternating  power  we 
found  it  necessary  to  continue  the  supply  of  direct  cur- 
rent to  customers  who  were  provided  with  diiect  cur- 
rent motors.  For  that  purpose  we  have  pro\'ided  a 
rotary  converter  which  is  sufiicient  to  carry  the  load  of 
the  direct  current  motors.  We  determined  from  that 
on  to  encourage  the  use  of  alternating  current  motors, 
our  supply  is  two-phase,  60  cycles.  Owing  to  the  fact 
that  the  field  for  power  in  our  city  is  not  a  very  large 
one — we  are  not  a  manufacturing  city  in  any  large 
sense — and  that  the  number  of  moor-;  would  not  be 
very  large,  and  because  we  had  application  for  some 
comparatively  large-sized  motors  and  for  other  reasons 
we  decided  to  run  our  power  circuits  entirely  inde- 
pendent of  our  lighting  circuits.  We  established  a 
two-phase  four-wire  power  circuit  and  up  to  this  time 
we  have  operated  that  on  a  separate  generator  from  the 
lighting.  We  have  been  able  to  ^\o  hat.  But  we 
were  confronted  with  the  problem  from  time  to  time  ot 
supplying  alternating  power  to  sections  ot  the  city 
rernote  from  sections  where  one  would  expect  to  get 
motors,  and  we  either  ha  I  to,  at  considerable  expense, 
extend  our  power  distributing  system  to  these  places 
or  use  single  phase  motors.  We  h;id  not  don^  much 
of  that  yet,  but  I  can  see  this  problem  will  be  before 
us  again  and  I  feel  th.at  for  such  pi  ices  we  could  use 
single  phase  motors  to  advantage.  Ot  course,  I  would 
limit  the  size  of  the  motor  to  I  e  so  u^ed  ;  I  would  not 
care  to  use  a  very  large  single  phase  motor  on  a  lii.'ht- 
ing  circuit  ;  but  as  was  said  here  yesterday  I  think  it 
is  a  question  as  between  the  capaciiy  of  your  circuit 
and  the  size  of  your  motor.  If  the  motor  is  run  steadily 
all  day  no  trouble  will  result.  If  the  motor  is  to  be 
started  and  stopped  often  then  you  have  to  be  careful 
that  the  capacity  of  your  circuits  is  such  that  frequent 
starting  and  stopping  will  not  interfere  with  your  light- 
ing system.  But  I  think  many  occasions  arise  where 
the  single  phase  motor  can  be  used  with  considerable 
advantage.  You  may  have  noticea  from  the  diagrams 
which  were  exhibited  yesterday  that  the  starting  torque 
of  the  e  motors  is  very  large  and  the  period  of  accel- 
eration is  very  short,  and  I  think  it  is  possible  to 
operate  motors  of  small  size  on  our  lighting  circuits 
without  any  disturbance  to  our  lighting  service.  There 
is  one  point  in  connection  with  the  single  phase  motor 
upon  which  I  would  like  to  get  some  more  information, 
speaking  now  of  the  Wagner  motors  ;  it  is  the  short 
circuiting  device.  This  device  is  composed  of  a  great 
many  par.s  which  are  attached  to  a  centrifugal  arrange- 
ment which,  when  the  motor  has  obtained  its  normal 
speed,  throws  the-e  parts  against  the  inside  of  the 
commutator,  short-circuiting  it,  and  after  that  the 
motor  runs  as  an  induction  motor  with  short-circuited 
rotor.  It  occurred  to  me  that  mechanically  this  might 
be  a  weak  device  and  a  source  of  trouble.  We  have 
not  had    experience  enough  to  allow    me  to  express  an 
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opinion  one  way  or  the  other,  but  from  those  who  have 
had  experience  I  would  like  to  hear  whether  that  device 
is  going  to  be  a  source  of  trouble  or  whether  it  is  a 
reliable  device.  Otherwise  with  my  limited  experience 
I  have  found  the  single  phase  motor  to  operate  very 
satisfactorily. 

Mr.  Hunt  :   I  would  like  to   ask    what    is    the    exact 
size  of  the  single  phase  motors  you  have  on   now  ? 
Mr.  Dion  :  The  largest  size  is  7^  b.p. 
Mr.  Hunt  :  These  you  put  on  your    extreme    limits? 
Mr.  Dion  :   Yes,  the  7^   h.p.    motor    is    at    the    ex- 
treme end  of  our  distribution  ;  it   is    about    three    miles 
from  the  central  station. 

Mr.  Hunt  :  What  voltage  do  you  deliver? 
Mr.  Dion  :   2200  volts  ;  this  motor  is  I  believe  about 
500  volts  ;  it  is  a  reduction  of  4  to  i. 

Mr.  Hunt  :   You  have  to  put    on    a    separate    trans- 
former ;  you  don't  take  It  off  your  lighting  transformer  ? 
Mr.    Dion  :   No. 

Mr.  Hunt  :   Have  you   had  occasion    to    lake    it    off 
your  lighting  plant  transformer? 

Mr.  Dion  :  No,  we  have  not  done  that. 
Mr.  Russell  :  It  is  perfectly  feasible  to  use  a  stan- 
dard lighting  trauslormer  to  operate  these  motors. 
The  standard  voltage  for  which  we  wind  those  is  104 
or  208  ;  you  usually  use  either  a  ten  or  twenty  to  one 
ratio  transformer  for  your  lighting  circuits  and  as  the 
motor  is  wound  for  either  104  or  208  volts  you  can  of 
course  use  that  transformer.  The  motors  are  wound 
with  that  object  in  view. 

Mr.  Hunt:  What  range  of  voltage  have  you  on  it? 
Mr.  Russell  :  A  104  volt  motor  will  operate  perfectly 
satisfactorilj'  on  a  voltage  from  100  to  120  or  208  to 
240  volts.  Where  you  run  a  greater  voltage,  if  the 
customer  will  only  inform  us,  we  will  be  glad  to  wind 
the  motor  accordingl}'. 

Mr.  Hunt  :   That  will  cover  the  case  I  have  in   mind. 
Mr.  Russell  :   Mr.  Dion  spoke  with  ref^erence   to    the 
short  circuiting  device  of  the   motor.      By    reference    to 
figure  4  in  the  paper  you  will   gather    a    good     idea    of 
the  internal  construction  of  that  motor.      The  ones    we 
used  to  make  were  of  iron   with    a    rubber    bumper    so 
that  when  they  fly  off   and    took    the    brushes    off   and 
short  circu  ted  the  blow    was    not    very    severe.       The 
short  circuiting  clips  which  are    used    to    short    circuit 
each  commutator  bar  to  one  common  ring  are   of   very 
substantial    construction.       We    have    experienced    no 
difficulty  whatever    with    this    device.      As    these    clips 
make   contact    with    the    commutator    bar    before     the 
brush  leaves  the  commutator  the.e  is  never  any    burn- 
ing or  arcing  there.      It  was  only    a    few    days    ago    I 
had  occassion  to  see  a  motor-Jthat  was  taken   apart,    30 
h.  p..  operating  a  large    printing    press.      Those    short 
circuiting  clips  had  been  in  operation   continuously    for 
a  little  over  five  years    and    they    were    I    may    say    in 
more  perfect  condition  than  when  put  in,  for  they    had 
had  a  certain  amount  of  wear  which    enabled    them    to 
ni.ike  a  better  contact  than  they  made    when    they    left 
the  factory.      That  short  circuiting  device   is   siinple    in 
its  construction.      To  have  the  governing  device    oper- 
ate according  to  the  frequency  of  the  circuit  it    is    onlv 
nece-.sary  to  have   the    spring    of    the    proper    tension. 
Fiir  instance,  if  you  wish  a  60    cycle    motor    and    you 
have  a  66  cycle  circuit,  if  you  will  .-o  inform   us    before 
that  motor  leaves  the  factory,  we  will  put  in  a  govern- 
ing spring  of  the  proper  tension.      If  you  should  have  a 
60  cycle  motor  and  wish  to  run  it  on  a  66  cycle  circuit 
it  is  only  necessary  for  you  to  tighten  that  spring  up  to 
the  proper  tension.      You  may  need  to  practice  with    it 
two  or  three  times  to  get  it    to    release    at    the    proper 
speed.      You  do  not  want  it    to    release   at    too    low    a 
speed  or  you  will  not  be  able  to  bring  up  your  full  load, 
or  you  do  not  want  it  to  release  at  too  great  a  speed  or 
your  governor  might  drop  back  when  you  put  on  a  full 
load  ;     but  that    should  not  happen   until  the  speed  has 
come  down  to  about  1600  revolutions  on  a  motor  oper- 
ating on  60  cycles.     The  same  principles  apply  to  a  i^'^ 
cycle    motor.      The    winding    on    the   fields   is  all  hand 
work.     Great  care  is  taken  in  winding  .so  that  the  per- 
centage of  troubles   from  any  cause  has  been  less  than 


one-tenth  of  one  per  cent,    in  the    last  four    years.        In 
Chicago  they  have  between    fifty-fi\c    hundred    and  six 
thousand  horse  power    Wagner  motors  ;     in  the  city  ot 
St.   Louis    about  4,000  ;     in  Boston    there  is  about  6jo 
h.p.     It  is  only  since  the  first  of  the  year  they  have  had 
current  that  they   cared  to  put    the  motors  on,  for  they 
had  been  changing  their  system.       They    have  a  snigle 
phase  system  there  now.       We  have  about  3,000  h.  p. 
in  Philadelphia.     There  is  hardly  a  station  that  is  oper- 
ating   a    day    circuit   that   has    not   one  or  more  of  our 
motors  on  it.     Frequently  the  small  central  station  man 
thinks  he  is  not  able  to  get    customers  enough  to  war- 
rant him  starting  a  day  circuit.     I  have  given  consider- 
able time  to  that  one  feature  ot  the   business  iu  the  last 
seven  or  eight    months  and  I  have  found    that  if  a  man 
would   just    get    alter    the    motor  business  that  he  was 
enabled  to  get    a  sufficient    number  of    motors  to    give 
him  a  day  load  from    which  he  derived  a    revenue  suffi- 
cient to  pay  for    operating  the    day  load,    probably  not 
to  make  money  on  it  at   the  start,    but  sufficient  to  pay 
his  expenses,    and  they  were    in  nearly    every  case  sur- 
prised to  see  the  amount  of   current  they  sold  for  other 
purposes  ;   and  then  gradually  more  motors  were  added 
as  people  saw  the  advantages  to  be  gained    from  using 
motors  for  operating  different    pieces  of  machinery.      A 
great  many  central  station   managers   have  the  impres- 
sion   also    that    they    must    have    large    generators   to 
successfully  operate  single    phase  motors    or  any  other 
alternating    current    motors.      I    have    a    list    oi'  a  few 
small  stations  that  have  been  quite  successful  in  getting 
a  good  day  load.     At  Henderson,  Kentucky,  they  have 
two  generators,   1-75  k.w.,   1-150  k.w.,    and  10  motors 
aggregating  36^  h.p.;  they  operate  the  larger  machines 
most    of   the    time    during    the    day    and  then  at  night 
they  throw  on    the  smaller    machines  to  help    carry  the 
increased    night    load.      .'\t    one    place   in  Illinois,  the)' 
have  one    generator  of  75  kilovvatts  and  they  operate  a 
number  of  motors  of  small  sizes    for  various    purposes, 
totalling    about    100    h.  p.        It    would    possibly    be  o« 
interest  to  you  to  know  something  of  the  installation  of 
a  25  h.p.  motor  there  operating  the  pumping  plant.     I: 
is  I  yi  miles  from  the  central    station  located  out  in  the 
country.      They    start    their    pumping    along  about  12 
o'clock    at  night    after  their    principle    load    has    come 
down.      They    start   the    motor    by   simply  closing  the 
primary  switch  of  the  distributing    circuit  at  the  power 
station  and  the  motor  comes  up    to  the    speed,    throws 
off  its  brushes,  and  the  water  starts  ;    when  the  tank  is 
about  full  it    rings  a  bell   in  the    power  station   and  the 
attendant  pulls  the  primary  switch.      A  man  goes  down 
there    once  a  week    to  see    that  there  is  plenty  of  oil  in 
the  oil  reservoirs  in  the  pumping   apparatus   and  to  see 
that   there    is    oil   in  the  bearings  ot  the   motor.  •  They 
have  never  had  but  one  break  down  or  one  shut  down  ot 
that  pumping  plant  in  a  little  Qver  three    years    during 
which    time    it    has    been    installed,    and    it    is  oper  U- 
ing  every   day,    and  that    break-down    was    due   to    a 
ground  on  the  transformers.      I  might  mention  another 
instance  where   the   installation  ot   one  10   h.    p.    motor 
is  rather  unique.      It  is  located  out  on  a  farm  two  miles 
from  the  city.      That  motor  is  operated  on  a  stone  boat; 
they  haul  that  motor  out  in  a  field  adjacent  to  the  barn 
and  carry  current   to  it    with   a   cable  ;   they   operate  a 
cross-cut  saw  for  sawing  cordwood,  also  corn  shedders; 
they  haul   it  into  the  barn   and  belt   it   to  a  small   jack 
shaft  and  from  that  drive  their  corn   grinder,  oat  clip- 
pers,  deep   well   pump   and    cream   separator.      I    went 
out  there  last  winter  and  I  found  the  motor  up  on  a  pile 
of  snow    ten   feet   high    operating  a   corn  shredder  ;   it 
had  a  box  over  it  to  keep  the  snow  off.      I  am  sure  if 
you  will  ever  try  one  of  the  motors  in  your  city,  if  you 
have  proper  materials  upon  which'to  work,  you  will  not 
have  any  trouble  in  working  up  considerable   ne\i'  busi- 
ness.     Sixty  cycle  motors  np  to  and  including  ten  h.  p. 
operate  at    1750  at  full  load.     The  synchionous  speed 
would  be    1800.      Although    we   can   give   you    a    slow 
speed  60  cycle  motor  in  all   sizes  operating  at  1165  and 
870,  yet    those   motors    are   not    used   very   extensively 
except  where  it  is  necessary  to  operate  at  slow  speed, 
for  direct  connection  or  some  special  installation.     One 


luly,    1903 


THE  CANADIAN   ELECTRICAL  NEWS 


^xm 


hundred  and  thirty-three  cycle  motors  operated  at  194J 
r.  p.  m.  at  full  loid  up  to  and  including  ten  h.  p.,  and 
1550  r.  p.  m.  for  the  larger  sizes. 

Mr.  Read  :  In  our  plant  we  are  using  104  to  208  and 
we  find  the  208  volt  motors  on  the  three  wire  system 
seem  to  work  satisfactorily.  The  largest  capacity  of 
single  phase  motor  we  have  is  three  h.  p.  ;  we  are  using 
it  on  our  lighting  circuit  with  the  short  circuiting  device 
and  we  had  a  little  trouble;  the  short  circuiting  arrange- 
ment in  one  place  ground  at  the  core  of  the  rotor  and 
we  had  to  take  it  apart  and  in  that  way  we  found  its  de- 
fect, but  that  is  the  only  trouble  we  have  ever  had.  We 
are  using  three  h.p.  motors  in  our  sub-stations  and  on 
our  air  blast  transformers.  All  the  motors  we  got  at  first 
were  208,  but  the  last  motor  we  got  from  the  other 
side  was  104  and  it  was  very  satisfactory  under  the 
conditions  we  had,  but  I  would  advise  that  you  should 
use  208.  I  notice  with  single  phase  motors  especially, 
connected  with  the  three  wire  system,  each  time  you 
start  the  motor  you  will  get  a  kick  in  the  light,  but  it 
comss  back  alright.  When  the  lighting  load  is  on  you 
will  not  notice  it  so  much.  As  far  as  our  experience  with 
single  phase  motors  goes,  I  think  the  208  volts  is  the 
most  satisfactory  for  our  system. 

Mr.  Russell  :'We  probably  ship  out  nine  out  often 
of  our  motors  wound  for  208  volts.  The  reason  is 
that  it  enables  the  balancing  of  the  transformer  and 
the  lighting  circuit  ;  and  where  you  run  off  the  outside 
of  the  circuit  it  enables  you  to  do  so  with  about  half 
the  copper. 

Mr.  Read  :  In  the  railway  end  of  our  sub-station  we 
have  a  Wagner  3  h.  p.  single-phase  induction  motor, 
300  volts,  o,n  the  same  shaft  with  a  small  rotary  con- 
verter. The  motor  is  used  for  starting  the  rotary, 
also  to  keep  it  trom  hunting  and  flashing,  or  dropping 
out  of  step  with  excessive  overloads  which  the  rotary 
is  subject  to  in  starting  a  250  k.  w.  motor  generator 
set.  This  motor  can  be  cut  out  when  rotary  is  in  step 
with  system,  but  we  have  never  put  a  load  on  with 
motor  cut  out,  as  the  rotary  would  hunt  and  even- 
tually drop  out  of  step.  This  motor  has  proved  very 
satisfactory,  and  has  operated  under  some  very  trying 
conditions  and  severe  overloads.  The  brush  releasing 
device  gave  us  a  little  trouble  at  first,  not  being  ad- 
justed properly  to  suit  our  system,  as  it  was  a  60-cycle 
M'otor  operating  on  a  66  cycle  system,  and  consequent- 
ly the  brushes  would  leave  the  commutator  too  soon 
before  the  motor  had  reached  a  high  enough  speed  to 
drop  into  step  and  take  its  load,  but  after  tightening 
springs  on  brush  releasing  device,  we  found  it  worked 
very  satisfactorily,  and  has  given  no  more  trouble  since. 

Mr.  Holman  :  Speak  of  the  induction  motor  that 
you  have  at  Sr.  Romuald,  comparing  it  with  the  one 
and  one-half  single  phase  motor  that  you  have  some- 
where else  and  speak  of  the  relative  troubles  you  had 
with  othere. 

Mr.  Read  :  As  far  as  our  trouble  is  concerned,  in 
the  two-phase  system  we  are  using  two-phase  three- 
wire  and  we  have  in  that  section  of  our  system  about 
five  motors  altogether,  two  15,  a  10,  a  3  and  a  2  I 
think,  and  they  are  all  two-phase.  We  have  had 
trouble  occasionally  not  only  from  the  motors  but  from 
our  transformers,  and  it  being  some  distance  from  our 
station  it  is  rather  awkward  for  us.  Our  sub-station 
is  situated  at  Levis  and  we  transmit  back  part  of  the 
way,  and  we  also  have  a  sub-station  at  St.  Romuald 
which  does  not  require  an  attendant.  We  have  two 
Wesiinghouse  transformers  there  and  we  have  no 
trouble  with  them.  We  have  them  connected  up  to 
three-phase  transmission  and  two-phase  ihree  wire 
secondary.  Our  two-phase  motors  there  have  been 
satisfactory,  except  as  I  mentioned  before,  we  have 
had  a  slight  trouble  with  the  transformers,  but  with 
the  single-phase  motors  we  have  had  no  trouble  ex- 
cept that  which  I  mentioned  first,  in  the  short  circuit- 
ing device.  It  was  one  of  the  first  motors  we  got  ;  it 
is  the  open  type,  I  believe  one  of  the  first  type  the 
Wagner  Company  got  out,  and  it  came  to  us  with  the 
air  blast  transformers  and  has  operated  them  about  a 
year.     We  have  two  motors  and  we    exchange    them  ; 


we  run  one  motor  for  a  few  days  and  the  other  for  per- 
haps the  same  length  of  time.  We  found  that  after  a 
while  one  of  the  motors  began  to  act  up  a  little  ;  it 
began  to  blow  fuses  and  the  brushes  would  not  come 
off,  apparently  some  inherent  defect.  By  examining 
it  we  found  that  the  short  circuiting  ring  inside  the 
armature  was  grounded  to  the  core.  The  other  motor 
has  been  running  continually  since  and  we  have  had 
no  trouble  at  all  with  it.  The  only  trouble  with  our 
other  motors,  b^ing  60  cycle  motors,  single-phase 
operating  on  66  2-3  cycles,  is  the  trouble  with  the 
brushes  leaving  the  commutators  too  soon  before  they 
are  really  up  to  speed,  and  taking  the  load  and  drop- 
ping back  and  coming  up  again,  but  by  tightening 
the  springs  and  getting  the  right  adjustment  we  have 
had  no  further  trouble  in  that  respect. 

Mr.  Russell  :  It  is  only  a  question  of  adjusting  your 
gover,nors  for  that  purpose. 

Mr.  Dion:  Apart  from  the  question  of  frequency, 
assume  that  your  short  circuiting  device  is  properly 
adjusted  and  that  you  overload  your  motor  so  that  you 
get  a  drop  of  speed  from  the  normal,  how  much  of  a 
percentage  of  reduction  would  be  necessary  to  allow 
this  device  to  go  back  and  throw  the  brushes  on  again, 
and  what  will  happen  then,  what  will  be  the  result  to 
the  motor  ? 

Mr.  Read  :  We  have  a  single  phase  motor  cm  a  104 
volt  circuit  ;  it  has  just  been  put  in  recently  ;  it  is 
operating  a  pump  organ  and  there  was  a  new  governor 
which  the  organ  man  was  trying,  and  he  figured  out  it 
would  take  about  one  h.  p.  to  run  this  organ,  but  this 
governor  was  not  adjusted  at  the  time  satisfactorily,  so 
we  put  the  motor  on  with  this  governor  which  took 
almost  one  h.p.  to  bring  up  to  speed  and  the  motor  slow- 
ed down  to  about  twenty-five  per  cent,  below  the  rated 
speed,  but  still  the  brushes  held  on  and  the  motor  was 
carrying  almost  two  h.  p.  while  it  was  a  one  h.  p. 
motor.  We  did  not  run  it  any  length  of  time  when  we 
found  out  what  the  trouble  was.  Since  the  governor 
has  been  adjusted  we  find  that  the  motor  is  rather 
small  and  we  are  installing  in  its  place  a  three  h.  p. 
motor,  under  20S  volts. 

Mr.  Dion  :  That  seems  extraordinary. 

Mr.  Read  :  There  are  very  funny  conditions  under 
which  this  organ  is  pumped.  They  had  a  ninety-foot 
belt  drive  and  the  motor  was  placed  in  the  basement  ; 
they  had  three  different  sections  of  the  belt  and  there 
were  a  number  of  idler  pulleys,  as  they  could  not  get  a 
direct  drive.  This  gentleman  had  said  they  had  no 
trouble  with  the  direct  current  motors  because  they 
could  put  them  right  in  the  organ.  Under  the  conditions 
they  had  in  there  they  had  to  place  this  motor  down 
stairs  and  that   was  the  reason  it  took  so  much  power. 

Mr.  Wyley  :  What  is  the  rule  where  a  transformer  is 
required  for  the  motor?  Does  the  company  or  the 
customer  supply  it?     The  company  in  our  case. 

Mr.  Dion  :  In  reply  to  that  I  would  say  that  we  have 
not  been  very  long  in  the  alternating  power  business. 
The  number  of  motors  installed  is  not  large  as  yet  and 
I  don't  know  that  our  policy  is  clearly  defined.  Up  to 
this  time  we  have  in  some  cases  supplied  the  trans- 
formers on  a  three  year  contract  and  for  less  than  three 
years  we  asked  the  customer  to  provide  the  trans- 
formers. 

Mr.  Higman  :  A  dispute  between  a  supply  company 
and  a  customer  in  regard  to  the  load  that  is  being 
supplied  has  been  referred  to  our  officers.  The  supply 
company  undertakes  to  sell  75  h.p.  through  an  induc- 
tion motor,  and  the  consumer  complains  that  he  only 
gets  60  h.  p.  at  the  pulley.  It  is  simply  a  question,  as 
I  understand  it,  as  between  true  energy  and  the  appar- 
ent energy.  I  would  like  to  know  what  .he  cu'itom  is 
with  central  station  managers  as  to  who  stands  up  for 
the  wattless  current  ?  Perhaps  some  one  will  answer 
that  question. 

Mr.  Dion  :  I  would  like  some  one  to  answer  that 
for  me,  too.  I  would  be  glad  it  Mr.  Russell  would 
answer  my  question,  which  was  partly  answered  by 
Mr.    Read,    as    to    the    over-loading  of  a  single  phase 
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motor,  the  dropping  on    of  the  brushes,    and  what  will 
happen. 

Mr.  Russell  :  If  you  should  over-load  one  of  our 
motors  suflficient  to  bring  the  speed  down  to  about 
1700 — with  some  of  them  the  speed  might  drop  down 
as  low  as  1400  before  the  brushes  would  go  back  on 
the  commutator — if  they  did  go  back  the  motor  would 
only  repeat  its  starting  again  ;  it  would  try  to  pick  up 
the  load  and  carry  it. 

Mr.  Dion  :  But  the  brushes  would  drop  on  the  com- 
mutator betore  the  short  circuiting  device  was  taken  up  ? 

Mr.  Russell  :  Yes,  sir.  Suppose  a  customer  were 
continually  over-loading  his  motor — in  fact  you  have  a 
number  of  customers  doing  that — he  would  have  to 
over-load  his  motor  twenly-five  per  cent,  before  the 
speed  would  drop  down  suflficient  for  the  brushes  to 
bear  on  the  commutator. 

Mr.  Parke  :  That  is  quite  a  common  occurrence. 
Supposing  it  was  a  central  station  plant  and  you  had 
say  twenty  per  cent,  of  the  customers  over-loading 
your  motors,  and  on  account  of  ihe  over-loading  the 
speed  were  dropping  down  and  the  short  circuiting 
device  being  thrown  out  and  thrown  in  again,  requiring 
in  order  to  start  it  under  that  over-load  a  very  consider- 
able starting  current,  wouldn't  you  be  likely  to  have  a 
section  of  your  system  interfered  with  and  almost 
impossible  to  control? 

Mr.  Russell  :  I  would  say  yes,  but  wouldn't  that  be 
the  same  with  any  other  motor,  were  there  a  tendency 
to  continually  overload  the  motor. Such  a  condition  is 
an  exceedingly  good  indication  that  something  should  be 
done  to  relieve  the  motor  of  its  overload.  The  condi- 
tions you  mention  are  of  rare  occurrence. 

Mr.  Parke  :  It  probably  would  be  the  same  with 
other  motors,  and  in  a  case  of  motors  without  the  short 
circuiting  device  I  do  not  think  you  would  have  that 
cutting  effect. 

Mr.  Russell  ;  They  would  drop  out  of  step. 

Mr.  Parke  :    In  that  case  they   would  stop. 

Mr.  Russell  :   ^■es. 

?.Tr.  Parke  :  The  point  I  want  to  get  at  is  this,  there 
would  be  no  device  in  it  to  cause  it  to  cut  itself  out  of 
service. 

Mr.  Russell  :  No  sir. 

Mr.  Holman  :  I  would  suggest  that  this  might  be  a 
good  feature.  When  the  over-load  comes  on  you  not 
only  hear  the  click  of  that  "thing,"  but  you  see  the 
other  effect  of  slower  speed  in  the  machine  that  you 
may  be  driving.  You  get  both  the  ear  and  eye  effect 
in  having  your  attention  drawn  lo  the  fact  that  some- 
thing is  wrong  with  your  speed.  In  other  words,  a 
passing  attendant  belonging  to  the  power  company,  if 
he  was  in  the  shop,  would  hear  the  click  and  then  his 
attention  would  be  called  to  the  fact  of  what  otherwise 
he  wouKI  not  see. 

In  reply  to  the  question  as  to  whether  he  had  had 
any  experience  in  operating  passenger  elevators  with 
single  phase  motors,  Mr.  Russell  said  :  Yes.  I  don't 
know  that  I  can  advocate  the  single  phase  motor  for 
operating  a  passenger  elevator,  for  it  must  be  constant, 
and  it  is  necessary  for  you  to  drive  your  passenger  or 
freight  elevator  b)'  a  belt  from  the  motor  to  a  counter- 
shaft and  use  a  device  to  stop  and  start  and  lower  your 
elevator  and  you  all  know  what  kind  of  an  arrange- 
ment that  means. 

Mr.  Scott  :  I  have  been  very  much  interested  in 
this  discussion.  It  is  of  great  interest  for  those  who 
are  connected  with  the  manufacture  of  motors  to  hear 
a  discussion  of  the  motors  by  those  who  are  using 
them.  There  are  two  questions  which  are  involved  in 
the  paper  before  us,  one,  the  characteristics  of  the 
single-phase  motor  itself,  and  the  other  is  a  point 
which  has  been  taken  up  somewhat  in  the  discussion, 
the  comparison  ot  this  motor  with  other  motors  from 
their  operating  standpoint.  It  seems  to  me  that  the 
parallel  may  not  be  unlike  that  which  we  had  a  day  or 
so  ago  when  we  were  discussing  the  direct  current 
motor  and  comparing  it  with  the  alternating  current 
motor  and  motors  of  different  types  ;  and  as  in  all 
else,  each  probably  has  its  own  field  which  it  can  fill  in 
particular  cases  better    than    the    other.      So    here    we 


have  the  single  phase  motor  and  the  polyphase  mot-  r 
and  ih^re  are  certain  conditions,  respecting  supply 
circuits  usually,  where  it  may  be  preferable  to  use  one 
in  one  case  and  the  other  in  another.  Comparison  wa-. 
made  the  other  day  between  the  induction  motor  and 
the  direct  current  motor  ;  it  was  found  that  in  general 
It  was  the  consensus  of  opinion  that  it  was  the  desir- 
able thing  to  use  the  induction  motor  if  possible.  Now, 
on  general  principles,  which  of  the  two  types  of  motor 
the  alternating  polyphase  motor  or  the  single  pha~e 
motor  is  preferable  ?  There  was  one  statement  I 
noticed  in  the  papers  read  yesterday,  namely,  that  the 
single  phase  motor  is  very  simple  in  its  operation  and 
requires  no  more  attention  or  care,  if  I  remember  the 
expression,  ihan  the  polyphase  motor.  Take  the  poly- 
phase motor  in  its  simplest  form  and  it  is  hard  to  see 
how  anything  could  be  simpler  or  if  different  from  it 
could  be  as  simple  as  that.  Anything  that  has  small 
auxiliary  contacts  or  brushes  or  moving  parts, although 
they  may  be  made  well  and  seldom  get  out  of  order, 
constitute  a  possibility  of  trouble  which  does  not  exist 
when  these  are  not  present.  As  to  the  point  which 
has  just  been  brought  up,  of  the  overloading  ot  Ihe 
motor.  It  is  one  which  has  its  different  aspects.  The 
induction  motor  is  a  motor  which  stands  abuse.  I 
once,  not  iong  ago,  heard  this  comparison  made  be- 
tween the  horse  and  mule  :  The  mule  is  an  animal 
that  would  work  hard  but  he  knew  when  to  stop,  he 
wouldn't  overwork  ;  you  could  kill  him  but  hi 
wouldn't  kill  himself.  Take  a  horse  and  the  horse 
goes  into  things  with  all  his  energy  and  don't  knovv 
when  to  stop  and  with  a  little  encouragement  he 
would  over-work  himself  and  drop  dead  with  his  o\v  1 
exertions.  It  seems  to  me  that  the  induction  motor  is 
a  motor  which  will  work  right  along,  it  is  a  good  deal 
of  a  mule,  it  is  not  very  apt  to  get  into  trouble  by 
over-load,  as  it  has  no  brushes  and  commutator  to 
spark  as  has  the  direct  current  motor,  and  it  has  nj 
centrifugal  device  to  work  back  a'ld  forth  as  mav 
occur  in  a  critical  condition  with  the  single  phase 
motor.  But  the  alternating  current  motor  is  well- 
known  to  be  a  motor  which  does  stand  over-loading, 
intermittent  over-loads  and  continuous  overloads.  But 
like  the  mule  it  will  lie  down  when  the  limit  is  reached 
without  inaking  a  fuss  at  the  commutator.  Motors 
carrying  twenty-five  and  fifty  per  cent,  overload  for 
long  periods  are  not  rare  by  any  means,  and  it  seems 
to  me  from  the  station  standpoint  there  is  a  common 
sense  consideration  of  simplicity  both  in  construction 
and  operation  and  also  in  the  desirable  operating  ele- 
ment that  the  motor  when  over-loaded  has  nothing  to 
get  out  of  order  and  is  capable  of  carrying  a  very  con- 
siderable overload  to  a  very  high  limit.  Of  course,  a  very 
long  continued  heavy  overload  would  burn  out  the 
motor,  which  would  be  the  case  with  any  other  motor. 
These  things  give  to  the  polyphase  induction  motor  a 
claim  to  recognition  which  is  not  possessed  by  any- 
other  kind  of  motor — a  claim  upon  the  central  station 
manager  and  upon  the  customer — one  of  simplicity 
and  durability.  I  do  not  put  that  forward  as  i>n 
argument  to  prove  that  you  should  never  have  the 
direct  current  motor  or  the  single  phase  motor,  but  it 
is  one  of  the  points  which  to  my  mind  is  well  worthy 
of  consideration. 

Mr.  Reesor  read  an  invitation  from  the  Hamilton 
Steamboat  Company  inviting  those  of  the  members, 
who  desired  to  do  so  to  take  a   trip  on  their  boats. 

Mr.  Mortimer  moved,  seconded  by  Mr.  Fisk,  that 
the  thanks  of  this  Association  be  tendered  to  the 
Toronto  newspapers  for  the  very  accurate  and  fair 
reports  they  have  given  of  the  proceedings  of  this  con- 
vention.     Carried. 

Mr.  Dion  moved,  duly  seconded,  that  the  thanks  of 
this  Association  be  tendered  to  the  DeForest  Wireless 
Telegraph  Company,  The  Toronto  Railway  Company 
the  Metropolitan  Electric  Railway  Company  and  the 
Hamilton  Steamboat  Compiny  for  their  courtesy  in 
extending  invitations  to  the  members  of  the  C.  E.  A. 
C  irried. 

At  1  o'clock  p.m.  the  convention  adjourned  sine  die, 
to  meet  in  Hamilton  in  1904. 
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SOCIAL  FEATURES. 

The  Niagara  Navigation  Company  offered  members 
of  the  Association  a  special  rate  to  visit  Niagara   Falls. 

The  trolley  trip  to  Aurora  and  Neivm  irket  on  Friday 
afternoon  over  the  Metropolitan  Electric  Railway,  was 
participated  in  by  a  number  of  the  members  who 
greatly  enjoyed  President  J.  W.  Moyes'  hospitality. 

The  Hamilton  Steamboat  Company  offered  free 
transportation  to  members  wishing  to  visit  Hamilton, 
by  the  steamer  "Macassa,"  and  witness  the  receiving 
and  sending  of  wireless  telegrams  by  the  De  Forest 
Wireless  Telegraph  Company  whilst  the  boat  was 
crossing  the  lake.  A  number  of  the  delegates  took  in 
these  trips. 

The  excursion  over  the  bay  to  the  Island  on  Wed- 
nesday evening  revealed  a  boat  load  of  jolly  electricians 
with  their  wives  and  lady  friends.  A  special  boat  had 
been  chartered — the  "Chippewa" — and  the  famous 
band  of  the  Queen's  Own  Rifles  discoursed  sweet 
music.  At  the  Island  a  vaudeville  performance  was 
given  in  the  open  air  theatre.  The  party  returned  at 
II  p.m.,  well  pleased  with  the  Toronto  local  commit- 
tee's generous  hospitality. 

The  feature  of  the  first  day  was  the  tally-ho  drive  to 
all  the  principal  points  of  interest  in  the  city.  This 
was  given  by  courtesy  of  ths  Canadian  General  Electric 
Company.  Nine  large  tally-ho's  with  the  largest 
electric  automobile  on  the  continent  and  a  number  of 
private  "autos"  made  up  a  procession  which  attracted 
considerable  attention.  In  each  tally-ho  was  a  guide 
who  blew  a  long  brass  horn  as  they  approached  the 
crossings,  and  who  also  pointed  out  the  points  of  inter- 
est. 

By  courtesy  of  the  Canada  Foundry  Company,  sev- 
eral special  cars  took  the  members  and  their  friends 
out  to  the  company's  works  at  Toronto  Junction.  The 
trolley  cars  were  all  lavishly  decorated  with  flags  of  all 
kinds.  They  were  met  at  the  works  bv  Messrs.  A. 
Oakley,  S.  M.  Gray,  H.  G.  Nicholls,  J.  j.  Ashworth, 
A.  C.  McCallum,  J.  Leicester,  and  O.  Rouleaux,  offici- 
als of  the  company,  and  escorted  through  the  vast 
plant.  Keen  interest  was  manifested  in  the  making  of 
rivets,  bolts,  punching  of  heavy  plate,  the  working  of 
the  massive  cranes,  etc. 

At  the  conclusion  of  the  tour  of  the  various  buildings 
the  whole  party  were  escorted  to  the  new  store  build- 
ings, where  an  elaborate  luncheon  was  served.  The 
whole  room  was  tastefully  draped  and  beautifully 
decorated  with  palms  and  bunting.  The  delighted  par- 
ty were  afterward  taken  back  to  the  Kiug  Edward 
Hotel  in  the  special  cars. 

THE    BANQUET. 

The  annual  Association  Dinner  at  the  King  Edward 
was  a  magnificent  affair.  The  beautiful  palms  and 
ferns,  the  exotic  flowers  and  miniature  trees,  the  gaily 
decorated  tables,  etc.,  all  combined  to  make  a  "tout 
ensemble"  worthy  of  the  King's  Palace. 

The  dinner  was  held  in  the  beautiful  American  dining- 
room.  The  menu  card  was  a  clever  conception.  The 
following  are  samples  of  the  articles  discussed  at  the 
festive  board  and  their  electrical  synonyms  :  —  "Electric 
juice,"  cocktail,  100,000  volts;  "  submarine  iiisulation," 
little  neck  clams  ;  "  direct  current,"  chicken  a  la  reine; 
"deep  sea  cable,"  fillet  of  black  bass;  "high  resis- 
tance," cucumbers;  "  sliding  base,"  punch — belt  driven  ; 
"  electrocuted,"  broiled  spring  chicken  ;  "  carbon 
points,"  asparagus  vinaigrette  ;  "  tie  wires,"  cheese, 
crackers;  "grounds,"  coffee;  "incandescence,"  cigars. 
Mr.  B.  F.  Reesor,  Lind5ay,  President  of  the  Canadian 
Electrical  Association  presided.  The  toast  of  "The 
King,"  was  loyally  received,  and  followed  by  that  of 
"  Our  Empire." 

A  splendid  international  feeling  prevailed,  and  the 
various  speakers  dwelt  upon  the  unity  of  the  English 
speaking  races.  Col.  Denison  was  the  principal  speaker 
of  the  evening.      His  theme  was  our  Imperial  relations. 

"The  Electrical  Interests"  brought  a  happy  reply 
from  Mr.  A.  A.  Wright,  M.  P.,    Renfrew,    in  which  he 


referred  to  the  power  possibilities  lying  loose  all  over 
our  country.  Mr.  C.  F.  Scott  also  spoke,  giving  an 
interesting  review  of  some  phases  of  recent  electrical 
progress,  Mr.  G.  U.  G.  Holman,  of  Quebec,  also  spoke. 
The  toast  of  "Our  Guests"  was  responded  to  by  Aid. 
Ward  and  Dr.  J.  O.  Orr. 

Letters  of  regret  were  read  from  Hon.  Geo. W.Ross, 
Hon.  J.M.Gibson,  Mr.  J.P.Whitney,  Mayor  Urquhart, 
Mr.  Frederic  Nicholls,  Mr.  H.  P.  Dwight,  Hon.  Rich'd 
Harcourt,  Col.  Pellatt,  Mr.W.H.  Browne,  Mr. Stephen 
Noxon  (Ingersoll),  Mr.  E.  H.  Keating,  Mr. K.B.Thorn- 
ton, Montreal,  and  Prof.  Galbraith,   Toronto. 

Speech-making  was  only  a  part  of  the  programme. 
The  musical  entertainment  included  excellent  orchestral 
numbers,  solos  and  recitations  by  Mr.  Arthur  Blight, 
Mr.  J.  B.  Coulthard  and  Mr.  W.  A.  Martin,  and  witty 
speeches  by  many  present. 

A  very  thoughtful  act  on  the  part  of  Mr.  A.  B. 
Smiih,  of  the  G.  N.  W.  Telegraph  Company  was  in 
having  ihe  room  where  Mr.  J.  J.  Wright  was  lying  ill, 
connected  by  telephone  so  that  the  latter  heard  all  tha 
passed  in  the  banquet  hall. 


THE  TRAINING  OF  THE  HIGH  TENSION  ENGINEER, 

By  p.  M.  Lincoln. 
Why,  you  ask,  have  I  chosen  to  discuss  this  matter  ol 
the  training  of  the  engineer  instead  of  some  phase  of 
practice  or  theory  of  liigh  tension.  Why  talk  about  educa- 
tion instead  of  the  maximum  voltage  that  can  be  used 
in  an  electrical  transmission  or  the  proper  spacmg  of  high 
tension  conductors,  or  the  ma.ximum  distance  to  which 
power  can  be  profitably  transmitted  ?  My  answer  is,  be- 
cause 1  consider  the  human  element  of  this  transmission 
problem  of  more  importance  than  the  material  element. 
An  electric  transmission  is  a  creation  of  ideas,  of  engin- 
eering ability  and  skill  rather  than  one  of  mere  poles  and 
cross  arms  and  copper.  The  indispensable  part  of  the 
transmission  is  the  man  of  ingenuity  and  enterprise  and 
energy.  Get  the  right  kind  of  a  man  and  long  distance 
transmission  is  practicable  ;  without  him,  all  kinds  of 
trouble  are  likely  to  develop. 

There  are  two  schools  in  which  the  electrical  engineer 
may  receive  his  training,  but  only  one  in  which  he  must 
receive  a  course  before  he  can  be  called  a  high  tension 
engineer.  Those  things  which  are  learned  in  the  schools 
equipped  with  professors  and  laboratories  and  mathemat- 
ical text  books  must  be  supplempnted  by  the  things  which 
can  be  learned  only  in  the  school  of  experience.  These 
two  schools  are  quite  different  in  method.  The  college  in- 
structs in  theory  and  in  those  methods  of  doing  things 
which  have  become  standard  by  universal  adoption.  The 
college  teaches  positive  knowledge.  In  the  school  of  ex- 
perience, on  the  other  hand,  one  is  more  apt  to  learn  how 
not  to  do  it,  and  by  the  elimination  of  the  unsuccessful, 
arrive  at  the  goal  of  success.  The  knowledge  gained  by- 
experience   is  more   often   negative. 

Who  is  it  tliat  answers  the  innumerable  queries  that 
arise  when  a  transmission  scheme  is  in  question  ?  It  is 
the  engineer.  The  engineer  decides  what  voltage  shall  be 
used,  what  frequency  shall  be  adopted,  what  loss  is  the 
most  economical,  the  proper  cross  section  of  copper  to  be 
used,  the  distance  apart  of  the  conductors,  the  kind  of 
insulators,  the  spacing  of  poles,  the  height  of  conductors 
above  ground,  and  the  thousand  and  one  other  questions 
that  arise.  It  is  on  the  engineer's  knowledge  and  skill 
that  the   success  of  the  transmission  depends. 

It  is  to  the  man — the  engineer — then  that  we  look  for 
advice  on  matters  pertaining  to  high  tension  transmission. 
How  is  the  engineer  to  gain  the  necessary  wisdom  to  give 
such   advice?     In  two   ways  : 

First— By  mastering  the  laws  which  underlie  the  science 
of  electric'ity^the  training  as  given  by  the  college  educa- 
tion. 

Second— By  coming  into  contact  with  the  problem  per- 
sonally—the' training  as  given  by  experience. 

Both  tlieory  and  practice  are  needed  to  make  the  com- 
plete engineer.  He  may  pick  up  theory  while  engaged  in 
practical  work,  but  he  ^n  never  pick  up  practice  while 
engaged  in  theoretical  work. 

Put  to  the  fresh  college  graduate  the  problem  of  tlic 
amount  of  distance  to  be  left  between  the  conductors  of  a 
high  tension  transmission  line.  His  answer  will  involve 
most  likely  the  jumping  distance  of  the  voltage  to  be 
used,  the  length  of  span,  the  sag,  and  perhaps  a  liberal 
factor  of  safety.  It  is  experience  only  that  will  shov/ 
that  his  premises  are  wrong  and  that  the  equation  to  de- 
termine spacing  of  high  tension  wires  depends  very  little 
on  the  voltage  to  be  carried  and  almost  entirely  on  such 
things  as  the  average  length  and  ohmic  resistance  of  cats, 
the  spread  of   wing  of  owls  and  cranes  and  eagles,   and  tlie 
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average   length      of   scrap   baling   wire,    together    with      llic 
strength  o£  the  average  small  boy's  throwing  arm. 

The  college  graduate  enters  practical  work  invariably 
feeling  that  the  greatest  danger  of  his  work  lies  in  his 
liability  of  receiving  a  shock  from  the  high  tension  con- 
ductors. Not  until  he  has  had  experience  witli  accidents 
of  an  electrical  nature  docs  he  learn  that  it  is  the  danger 
of  being  burned  that  he  has  to  fear  more  than  the  danger 
of  shock.  M}^  own  experience,  and  I  think  it  will  be 
checked  by  the  large  majority  of  those  in  a  position  to 
know,  has  been  that  the  number  of  electrical  accidents  in 
which  the  victim  has  been  injured  by  burning  is  incom- 
parably greater  than  the  number  from  shock. 

The  graduate  has  learned  how  to  make  accurate  meas- 
urements of  power,  lie  finds  after  he  has  been  "up  against 
it"  that  it  IS  easier  to  measure  power  accurately  than  it 
is  to  persuade  the  customer  that  his  power  is  being  ac- 
curately  measured. 

The  man  fresh  from  the  college  laboratory  enters  his 
practical  duties  with  the  idea  that  rubber  is  one  of  the 
best  insulators  that  exists.  It  is  not  until  he  has  seen 
rubber  insulation  break  down  in  the  most  unaccountable 
manner  that  he  finds  that  rubber  as  a  high  tension  insula- 
tor is  extremely  treacherous.  The  deterioration  of  rubber 
insulation  is  probably  due  to  chemical  reactions  on  the 
rubber  induced  by  the  brush  discharges,  which  are  in  turn 
caused  by  the  high  voUage  of  the  conductor. 

The  newly  made  graduate  usually  has  a  high  opinion  of 
efficiency  and  can  calculate  the  economy  of  a  transmission 
to  an  excessively  small  fraction.  When  he  becomes  re- 
sponsible for  the  operation  of  a  transmission  line,  how- 
ever, it  does  not  take  him  long  to  find  out  that  efficiency 
is  a  vanishing  quantity  when  compared  to'  continuity  of 
operation,  and  that  economy  is  not  to  be  considered  as 
being  in  the   same  class  as  good  service. 

The  technical  graduate,  in  short,  may  have  knowledge 
a-plenty,   but  his  wisdom  is  to  come. 

It  is  furthest  from  my  tlioughts  to  cast  any  slur  upon 
the  technical  graduate.  I  look  back  upon  lay  own  course 
in  electrical  engineering  and  feel  that  it  is  the  most  valu- 
able asset  I  ever  possessed.  The  technical  course  is  the 
best  of  foundations,  but  it  is  only  a  foundation.  The  end 
of  the  college  course  is  rightly  called  "Coiiuntnccment. 
The  great  advantage  oi  the  technical  education  is  that  it 
gives  the  man  proper  equipment  for  overcoming  the  diffi- 
culties with  which  his  experience  is  bound  to  bring  him 
into  contact.  It  gives  him,  as  nothing  else  will,  the 
power  of  initiative — that  most  valuable  quality  that  a 
high  tension  engineer  can  i^ossess.  There  is  nothing  like 
the  college  education  to  equip  a  man  for  making  every  ac- 
cident a  lesson  in  "how  not  to  do  it,"  and  every  failure 
a  stepping  stone  to  success. 

Take,  lor  instance,  the  recent  accident  to  the  Niagara 
plant,  in  which  a  fire  destroyed  the  cables  on  the  bridge 
connecting  the  power  house  with  the  transformer  house. 
The  lesson  to  be  drawn  from  this  accident— so  plain  that 
he  who  runs  may  read — is  that  where  many  cables  are  run 
together  extreme  precaution  should  be  taken  to  protect 
against  danger  of  fire.  Before  the  occurrence  of  this  fire 
there  was  little  suspicion  that  the  insulation  of  cables 
when  lead  covered  or  protected  by  fire  proof  braid  —  as 
was  the  case  at  Niagara — is  sufficient  to  maintain  so 
fierce  a  blaze  without  the  aid  of  some  other  combustible 
beside  the  insulation.  One  accident  of  this  kind  should 
suffice,  not  only  for  the  Niagara  Falls  people,  but  also  for 
any  others  who  have  occasion  to  run  many  cables  to- 
gether. 

The  need  of  high  tension  engineering  is  for  men  ;  men 
with   education  ;    men  with   brains  ;    men   with   experience. 

Where  shall  we  get  these  men?  How  shall  the  supply 
keep  pace  with  the  demand  ?  The  members  of  the  Cana- 
dian Electrical  Association  and  of  kindred  societies  are 
best  qualified  to  answer  this.  Vou  are  the  men  who  are 
now  operating  and  designing  transmissions.  If  you  treat 
your  knowledge  of  these  things  as  if  it  were  a  plague, 
cork  it  into  a  bottle  and  label  it  "poison,"  the  art  of 
long  distance  electric  transmission  must  surely  suffer 
therefrom.  You  are  the  teachers,  the  professors  in  the 
school  of  experience.  It  is  to  your  pupils  that  the  next 
generation  must  look  for   its  engineers. 

You  will  pardon  me  for  referring  here  to  tlie  work  that 
the  American  Institute  of  Electrical  Engineers  is  carrying 
on  through  their  Transmission  Committee.  They  were  ap- 
pointed for  the  purpose  of  "collecting  data  respecting 
present  practice  in  electric  transmission  at  high  voltage." 
They  are  now  engaged  in  that  work.  Whether  their  labors 
arc  successful  or  not  depends  not  so  much  on  ihcm  as  on 
you.  Without  the  co-operation  of  engineers  in  general 
their  work  of  collecting  data  and  of  presenting  a  report 
lliercon   cannot  succeed. 

One  of  the  methods  which  this  Committee  has  been  using 
to  obtain  data  and  get  it  for  the  Institute  is  to  prepare 
and  jiresent  to  the  Institute  a  scries  of  brief  Introductions 
to  Discussion.  The  object  of  these  Introductions  is  not  to 
treat  the  .subject  on  wliich  they  are  written  completely, 
but  rather  to  siiui)ly  put  the  matter  Ijefore  the  Institute 
in   such    shape    that   the   points   raised   can   be   di.scussed   by 


those  who  are  in  jjosition  to  give  opinions  of  value.  A 
mere  statement  of  tlie  subjects  which  have  been  written 
about,  and  a  brief  resume  of  the  matter  in  which  the  sub- 
ject  was   treated,    may   be  of  interest   in   this   connection. 

On  March  27th  there  were  presented  to  the  Institute  the 
following  lour  introductions  to  liiscussions  : 

"  Mechanical  bpecilications  for  a  Proposed  Standard  In- 
sulator Pin,  '  by  R.  D.  Mershon.  This,  as  the  title  will 
indicate,  was  a  discussion  which  proposed  standard  dimen- 
sions for  all  future  insulator  pins  for  high  tension  lines. 
The  reasons  for  wishing  to  adopt  a  standard  insulator 
pin  are  aijparent. 

"  The  Testing  of  Insulators,"  by  F.  O.  Blackwell.  This 
is  a  paper  which  describes  the  methods  which  experience 
has  shown  to  be  the  best  in  testing  high  tension  insula- 
tors. 

"  Transposition  and  Relative  Location  of  Power  and 
Telephone  Wires,"  by  P.  M.  Lincoln.  This  paper  gives  a 
discussion  of  the  influence  on  telephone  wires  by  the 
action  of  high  tension  wires  on  the  same  poles,  as  well  as 
proposing  some  methods  for  overcoming  the  difficulties 
thus  caused. 

"  Burning  of  Wooden  Pins  on  High  Tension  Transmission 
Lines,"  by  C.  C.  Chesney.  This  is  a  discussion  which 
treats  of  the  disintegration  of  pins  on  high  tension  lines. 
This  disintegration  does  not  always  occur,  but  it  has  been 
frequent  enough  to  raise  a  considerable  question.  This 
paper  shows  a  number  of  photographs  of  pins  so  burned, 
and  briefly  discusses  a  remedy. 

At  the  Annual  Convention  an  entire  day  is  to  be  devoted 
to  the  discussion  of  high  tension  subjects.  A  number  of 
Introductions  to  Discussion  have  been  written  for  presenta- 
tion on   that   day  ;   they   are  as  folio  w^s  : 

"  On  the  Testing  of  Electrical  Apparatus  for  Dielectric 
Strength,"  by  P.  H.  Thomas.  This  is  a  paper  which 
briefly  discusses  the  testing  of  electrical  apparatus,  both 
before  installation  and  after  installation.  It  points  out 
the  risk  which  is  apt  to  be  taken  in  giving  apparatus  high 
potential  tests, after   its  installation. 

"Methods  of  Bringing  High  Tension  Conductors  into 
Buildings,"  by  C.  E-  Skinner.  This  is  a  discussion  of  the 
various  methods  which  have  been  used  in  the  past  for 
bringing  high  tension  wires  into  sub-stations  and  main 
stations  ;  it  also  gives  sketches  showing  a  proposed  way 
of  accomplishing  this  object. 

"  Y  or  delta  Connection  ol  Traiisfoniiers,"  by  F.  0. 
Blackwell.  This  discussion  treats  of  the  relative  methods 
of  Y  and  delta  systems  of  connecting  transformers  for 
high  tension  transmission.  The  subject  is  one  of  consider- 
able importance  and   deserves  careful  study. 

"  Choice  of  Frequency  for  Very  Long  Lines,"  by  P.  M. 
Lincoln.  This  is  an  analysis  of  the  various  items  which 
enter  into  the  choice  of  frequency  lor  lung  transmission 
lines.  The  drift  of  this  discussion  is  that  as  the  distance 
of  transmission  increases  it  becomes  advisable  to  decrease 
the  frequency. 

"  The  Grounded  Wire  as  a  Protection  Against  Light- 
ning," by  R.  D.  Merslion.  This  is  a  discussion  of  the 
theory  of  lightning  protection  by  ^  parallel  grounded  circuit. 
A  number  of  new  points  are  brought  out  and  the  value  of 
such  protection  from  a  theoretical  standpoint  as  well  as 
some  practical  exjierience  along  the  same  lines  are  pointed 
out.  ill 

"  The  Operation  and  Maintenance  of  High  Tension 
Underground  Systems,"  by  Philip  Torchio.  This  discusses 
the  various  points  tliat  enter  into  the  operation  and 
maintenance  of  a  large  underground  system  of  high  ten- 
sion conductors,  giving  methods  of  testing  and  a  consider- 
able  amount  of  valuable  data  in  connection   with  cables. 

"  Electric  Cables  for  High  Voltage  Service,"  by  H.  W. 
Fisher.  This  paper  gives  a  number  of  valuable  points  in 
connection  with  the  manufacture,  installation  and  opera- 
tion  of  high  tension   cables. 

"  The  Use  of  Automatic  Means  for  Disconnecting  Dis- 
abled Apparatus,"  by  H.  G.  Stott.  This  is  a  discussion 
on  the  value  of  automatic  apparatus  for  disconnecting  any 
part  of  the  system,  including  generating  apparatus,  trans- 
mission   apparatus,    and    receiving   apparatus. 

The  value  of  reversed  current  breakers  is  taken  up  and 
discussed,  as  well  as  the  application  of  simple  overload 
devices. 

You  will  note  that  all  ot  the  subjects  above  mentioned 
are  of  vital  interest,  and  information  concerning  them  will 
be  eagerly  sought  by  all  persons  interested  in  the  trans- 
mission of  electrical  energy.  It  is  the  intention  and 
mission  of  this  High  Tension  Transmission  Committee  to 
bring  before  the  American  Institute  of  Electrical  Engineers 
as  much  data  on  these  subjects,  and  kindred  subjects,  as 
po.ssible. 

The  art  of  long  distance  electric  transmission  as  it  ex- 
ists to-day  is  the  result  of  the  accumulated  experience  of 
all  those  who  have  had  to  do  with  transmission  work. 
And  the  process  of  accumulation  is  still  going  on.  Those 
men  who  are  to-day  designing  and  operating  transmission 
plants  arc  the  moulders  ot  the  art.  Their  expedients  for 
improving  service  or  reliability  or  for  cheapening  cost  are 
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noted,    and    when   successful   have   their    influence   on   future 
installations. 

The  experiences  of  to-day  are  incorporated  into  the  text 
books  of  to-morrow.  But,  although  the  result  of  experi- 
ence may  be  taught  to  the  college  studcnt^allowing  al- 
ways for  a  considerable  angle  of  lay— the  college  curricu- 
lum can  never  become  the  substitute  for  the  school  of  ex- 
perience. 


VARIABLE  SPEED  MOTORS  AND  THEIR  RELATION 
TO  NEW  SHOP  METHODS. 

By  R.  T.  I,ozier. 
Progress  does  not  always  follow  a  single  road  ;  many 
times  \ve  find  it  advancing  along  converging  byways  which 
come  together  in  the  main  highway  along  which  it  then 
rapidly  gt.es  towards  its  destination,  which  is  the  ultim- 
ate ideal. 

Many  times  those  travelling  the  byway  know  little  of 
the  companions  which  they  are  to  join  at  the  cross  roads, 
and  so  it  was  that  where  George  Bullock  ten  years  ago 
in  his  first  shop  decided  to  put  individual  motors  on  his 
tools  because  it  appealed  to  him  as  being  good  engineering, 
he  little  "knew  that  on  a  parallel  road  Ward  Leonard  was 
piogrctsing  with  his  Multi-Voltage  System  for  controlling 
such  motors,  while  on  still  another  road  the  engineers  at 
Bethelem,  Pa.,  and  elsewhere  were  determining  how  to  run 
a  shop  from  the  standpoint  of  true  engineering  ratlrer  than 
by   the   rule   of   thumb. 

The  speed  of  the  individual  motor  could  not  have  been 
fully  controlled  successfully  il  it  were  not  for  the  Multi- 
VoUagc  System  which  would  never  have  had  its  applica- 
tion it  it  were  not  for  the  development  of  the  individual 
motor,  and  the  new  shop  methods  could  never  have  reach- 
ed their  present  development  if  it  were  not  for  the  indi- 
vidual motor  properly  controlled.  In  fact,  the  shop  methods 
would  never  have  gone  beyond  the  highly  developed  theory 
of  the  academitian.  I  am  not  losing  sight  of  the  possibil- 
ity of  using  a  mechanical  means  of  varying  the  tool  speed 
while  it  works,  but  these  devices  have  not  been  developed 
as  yet. 

What  these  three  factors  now  joined  together  are  able  to 
accomplish  is  this:  Working  every  machine  tool  in  a  shop 
at  its  highest  output,  thereby  making  it  possible  to  in- 
crease the  output  of  the  average  shop  operating  under  the 
old  conditions  by  300  to  400  per  cent. 

This  is  the  one  great  feature  which  is  the  resultant  of 
these  combined  improvements  which  subordinates  all  others 
alr.houi.'h   of  the  latter  there  are  many. 

Let  us  consider  for  a  moment  each  of  these  methods 
from  its  own  standpoint  and  in   its  natural  order. 

NEW    SHOP    .METHODS. 

In  days  gone  by,  if  a  certain  piece  of  work  was  to  be 
dune,  a  dia\ving  showing  the  essential  dimensions  accom- 
panied the  stock  which  went  to  the  machinist,  who  fol- 
lowed  his   own   way   in 

a — Setting  the  work. 

b — Selecting    the    cutting   tool    and    grinding    it   as    he 
best   knew. 

c — Choosing  the  running  speed. 

d — Determining  the   cut. 

c — And  adjusting  the  feed. 
The  conrpletioii  of  the  work  was 

I — Limited   by   his  intelligence. 

2 — Kestricted  by  his  experience. 

3 — Governed  by  his   inclination. 

4 — And    was    subject    to    the    limiting    conditions    laid 
down   by   that   despot,    "the   walking   delegate." 
Result:     Four   hours   taken   to   do   what   could   be   accom- 
plished   in    less    than   one,    and    with    a    greater    degree    of 
accuracv  in  the  latter  case. 

The  first  stepi  towards  improvement  was  to  take  the 
method  o!  doing  the  work  out  of  the  hands  of  the  opera- 
tor ani  place  it  in  the  hands  of  an  expert.  This  expert 
issued  what  has  been  termed  a  "method  card,"  on  which 
the  machinist  is  told  how  to  perform  all  the  operation? 
involved  ;  setting  the  work,  the  kind  of  tool  and  its  cut- 
ting edge,  the  cut  and  feed,  and  last,  but  not  of  least 
impoitance,  the  speed.  It  was  at  once  found  that  the  all 
prevailing  method  of  driving  from  pulleys  of  fixed  speed 
on  to  cones  of  limited  range  and  few  steps,  was  entirely 
too  inflexible  and  greatly  restricted  the  desired  results  ; 
one  step  on  the  cones  would  be  too  slow  and  the  next  too 
fast.  The  exact  speed  could  only  be  obtained  by  chance. 
Furthermore,  it  was  found  that  the  higher  cutting  speeds 
that  were  possible  could  not  be  obtained  without  changing 
the  drivinjj  pulleys. 

In  the  desire  to  work  the  cutting  tool  to  its  highest 
rate  of  displacing  metal,  exhaustive  experiments  were 
made  in  the  quality  and  temper  of  the  steel  during  which 
the  so-called  air-hardened  steel  was  discovered.  With  this 
now  steel  it  was  found  that  a  cutting  speed  of  100  feet  a 
minute  was  ordinary,  where  20  feet  a  minute  with  the  old 
tool  steel  wa-  the  limit.  Five  times  faster  could  the  tools 
be  run  than  formerly.  But  we  find  the  highest  speed  ob- 
tained    bv     the    old    arrangement     of    belts   and   cones   five 


times  below  that  required  to  work  the  new  cutting  tool 
up  to  Us  requireiuenls.  Change  the  puUy  ratios  and  speed 
up  the  cone:,  and  two  conditions  at  once  develop  ;  first 
the  cones  have  not  steps  enough,  before  they  were  kpplied 
through  a  ratio  of  7  to  i  ;  now  through  a  ratio  of  35  to 
I,  and  while  the  four  changes  were  almost  inadequate  for 
the  7  to  I,  now  they  are  live  times  so.  Bnt  that  is  not 
the  only  trouble  ;  the  belt  will  not  pull  the  load,  because 
the  high  rate  of  cutting  the  metal  requires  a  proportion- 
ate  iiuiease   in   the  power. 

It  is  now  readily  seen  that  if  we  are  to  benefit  by  the 
new  cutting  steel  and  improved  methods,  we  must  have  a 
means  of  driving  the  tool  that  will  give  it  as  much  range 
ut  speed  as  is  desired  and  as  much  power  as  the  cutting 
tool  demands  to  perform  its  work.  We  are  all  aware  that 
subdivision  of  power  by  electric  transmission  is  a  good 
thing,  but  the  element  of  broad  speed  variation  brings  it 
down  to  the  individual  application  of  the  motor  to  the 
tool. 

And  now  we  are  down  to  the  meat  of  the  nut  we  are 
cracking.  What  kind  of  a  motor  do  we  want  and  how 
ii.uch,   an<l   how  are  we  going   to  vary  its  speed. 

In    most    cases    a    standard    shunt    wound    direct    current 
motor  of  about  600  revolutions  at  250  volts  is  the   thing 
for   all  classes   of   work.     Its   principal   features  should    be: 
a— Its    armature   coils   of    a    type    designed     to     carry 
heavy     overloads     without     deterioration   of   in- 
sulation, 
b— Its   design   to   provide  for   low   armature   reaction 
to  permit  of  high  speeds  with  weak  fields  with- 
out sparking. 
c— Its  structure  to  be  of  the  protected  type    (but  the 
enclosed  motor  is  to  be  avoided  except  for  spe- 
cial  cases ) . 
fl— It   should    be  on  a  condensed  and  handy  form,  so   as 
to  be   conveniently   applied   to   any   class  of  tool, 
e— It  should   be  interchangeable  so  that  it  can  be  ap- 
plied   to    any   tool    without    being   specially   de- 
signed  for  that  purpose. 
In    this   manner   a  stock   of   motors   can   be   drawn  upon 
for   such  necessities   as  may   arise   and   of   such  capacity   as 
the    p^irlicular    tool    in    question    may    demand,    one    motor 
being   readil\'   exchanged    for    another    should    circumstances 
require. 

It  must  be  particularly  borne  in  mind  that  this  motor 
is  no  ordinary  machine  that  drives  a  load,  the  maximum 
li.uitalions  of  which  are  fixed  by  a  belt  that  provides  a 
means   of  slipping.     The   tool  motor  must   be  all    "guts." 

Now  as  to  the  range  of  speed  that  it  must  operate 
through  This  is  really  the  backbone  of  the  whole  system 
and  involves  a  careful  consideration  of  every  process  of 
the  Vv  ork  performed  in  the  shop  to  be  driven.  It  might 
be  said,  in  determining  the  speed  range  for  a  shop,  that  the 
minimum  speed  of  any  one  tool  is  determined  by  the  hard- 
est nii>tcrial  it  is  to  cut  and  having  the  largest  surface  to 
be  machined,  while  the  highest  speed  is  determined  by  the 
softest  or  easiest  material  that  is  to  be  machined  on  the 
tool  and  having  the  smallest  dimension  to  be  machined. 
For  example,  if  we  have  a  lathe  working  high  carbon 
steel,  the  surface  to  be  machined  having  a  diameter  which 
is  the  limit  of  the  tool's  head  stock,  and  we  cut  at  a  rate 
of  10  feet  a  minute,  we  may  assume  this  to  be  the  slow- 
est speed  that  the  tool's  spindle  will  be  called  upon  to 
run  at.  Now,  if  on  the  same  lathe  we  expect  to  machine 
a  piece  of  soft  iron  having  a  diameter  to  be  machined 
i-lo  of  the  capacity  of  the  lathe  (  that  of  the  head  stock 
diameter)  we  then  have  a  circumference  l-io  of  that  in  the 
first  case,  and  the  spindle  must  run  ten  times  as  fast  to 
keep  up  the  same  cutting  speed,  but  we  can  machine  soft 
iron  ten  times  faster  than  hard  steel,  i.e.,  100  feet  a  min- 
ute, consequently  our  spindle  speed  must  be  10  x  10  or 
100  times  faster  than  in  the  first  case.  This  gives  is  a 
speed  range  of  100  to  I,  which  determines  the  limits  of 
the  speed  for  this  particular  tool  if  it  is  to  be  used  for 
the  purposes  above  described. 

In  determining  the  speed  ratio  to  be  used  in  a  shop,  it 
should  be  selected  with  a  view  to  meeting  the  maximum 
requirements  of  any  operation  in  this  shop.  Of  course, 
there  may  be  one  or  two  special  processes  which  mav 
have  a  special  speed  arrangement  for  their  particular  cases, 
but  it  will  be  foimd  that  in  the  average  shop  the  speed 
requirements  vary  within  certain  fixed  limits  that  will 
apply   to  the  majority   of   cases. 

Having    determined    what   our   speed   range   is   to    be,    the 
next  step  is   to  select   the  methods   for  obtaining  same.     Of 
these  there  are  three,   viz.: 
I — Mechanical. 
2' — Electrical. 

3 — A  combination  of  the  Electrical  and  Mechanical. 
Let   us   consider   these   in   the   order   in   which   they  come. 

MECHANICAL. 
Under  this  heading  -we  have  two   sut)-divisionsi — 

a — Those    devices    that    permit    of    a    change    in    speed 

only  when  a  tool  is  not   doing  work, 
b — Those     devices     that   permit    of   a   change    in   speed 
when  a  tool   is  doing  work. 
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Of  the  former  tliere  are  the  well-known  and  commonly 
used  back  gears,  and  I  believe  we  can  truly  include  the 
common  cone  pulleys,  tlie  belts  of  which  are  changed 
while  the  spindle  of  the  tool  is  in  motion,  but  hardlv 
while  the  tool  is  doing  work. 

Of  the  latter,  there  is  to  be  found  a  great  variety  such 
as  the  Bvans'  Friction  Cone,  Reeves'  Pulley,  Combmation 
of  gears  and  friction  clutches  which  will  release  and 
clutch  from  one  combination  to  another,  sun  and  planet 
gears,  etc.,  etc.,  but  as  yet  no  one  of  these  methods  has 
been  able  to  fulfil  all  of  the  conditions  of  transmitting 
relatively  large  horse-powers  at  high  speeds  as  demanded 
by  the  new  shop  methods.  Each  of  these  devices  has  per- 
haps  its  own  application,    but  in  a  limited  way  only. 

ELECTRICAL. 

In  the  electrical  system  we  vary  the  electrical  conditions 
in  the  motor  itself  so  that  the  speed  may  be  changed 
within  a  given  range  with  perfect  ease,  whether  work  is 
being   done   by   the  motor   or   not. 

The  relative  advantages  and  disadvantages  of  these  two 
systems  may  be  stated  as  follows: 

Any  of  the  mechanical  methods  has  the  advantage  that 
in  reducing  the  speed  of  the  tool,  the  size  of  the  motor 
may  remain  the  same  if  the  same  amount  of  work  is  to 
be  done  by  the  cutting  tool.  This  does  not  hold  true  il 
the  motor  speed  is  varied  within  itself  electrically. 

The  electrical  method  has  the  advantage  that  it  can  vary 
the  speed  of  the  motor  as  it  runs,  at  will,  and  while  the 
work  is  being  done  this  has  an  advantage  that  the  me- 
chanical method  does  not  as  yet  possess  to  anything  like 
the   same   degree. 

It  therefore  appears  best  to  combine  the  advantages  of 
the  mechanical  and  electrical  methods  of  control  wherever 
the  requirements  of  the  case  demand  a  large  range  of 
speed. 

The  practice  now  is  to  use  a  mechanical  arrangement  in 
connection  with  a  variable  speed  motor,  the  former  con- 
sisting of  a  single  or  double  reduction  back  gear  which  en- 
ables the  motor  to  reach  the  lower  speeds  of  the  range 
which  are  thrown  out,  and  the  motor  run  directly  on  the 
spindle  in  the  higher  speed  range.  It  will  be  noticed,  of 
course,  that  when  driving  through  the  gears  the  motor 
speed  is  varied  in  the  same  manner  as  when  running  direct. 

Now,  having  determined  the  range  of  speed  and  the 
methods  to  be  employed  in  covering  same,  the  next  thing 
is  to  determine  exactly  what  part  of  the  range  the  motor 
will  cover  by  its  own  speed  variation,  and  to  what  ex- 
tent it  must  depend  upon  gears. 

In  my  paper  before  the  American  Institute  of  Electrical 
Engineers  of  December,  1902,  volume  19,  No.  10,  subject 
"The  Operation  of  Machine  Shops  by  Individual  Electric 
Motors,"  I  give  graphic  illustrations  of  the  two  methods 
of  varying  the  speed  of  motors  in  such  a  way  that  the 
motor  can  operate  constantly  at  any  one  speed  of  its 
range  independent  of  whether  the  load  varies  or  not  while 
on  that  speed.  Of  these  two  methods  one  is  the  Multi- 
Voltage  System,  which  reduces  the  speed  of  the  motor, 
and  the  other  is  the  field  control,  which  increases  the 
speed  of  the  motor  by  weakening  the  field,  and  these  two 
methods  determine  the  range  of  speed  that  a  motor  can 
successfully  cover.  I  might  state  that  the  Multi-Voltage 
System  covers  the  amount  of  current  that  must  be  handled 
at  the  lowest  voltage,  while  the  field  weakening  deter- 
mines the  high  limit  when  it  reaches  the  .sparking  point  of 
the  motor,  or  perhaps  the  armatures  peripheral  speed.  In 
common  practice  the  speed  ratio  in  the  motor  itself  of 
7  1-2  to  1  is  found  to  fit  the  majority  of  cases.  In  this 
arrangement  the  lowest  voltage  is  90,  and  the  highest  250, 
the  field  of  the  motor  being  weakened  so  as  to  increase 
its  speed  by  150  per  cent.  There  are,  however,  several 
combinations  to  select  from,  and  it  is  only  necessary  to 
determine  just  what  rating  a  motor  should  have  to  get 
the  desired  speed  range  for  a  given  horse-power  to  be  ex- 
erted throughout  that  range. 

Mr. William  Cooper,  in  his  paper  before  the  Cincinnati 
Chapter  of  the  American  Institute  of  Electrical  Engineers, 
subject  "Methods  of  Speed  Control,"  volume  20,  No.  4, 
presents  a  method  for  determining  the  exact  horse-power 
and  speed  rating  of  a  motor  in  which  can  be  combined  to 
the  best  advantage  field  control  and  Multi-Voltage  con- 
trol in  order  to  cover  a  given  speed  range  with  a  given 
minimum  horse-power. 

I  would  refer  you  to  Mr.  Cooper's  paper,  which  can  be 
obtained  by  application  to  the  Secretary  of  the  Cincin- 
nati Chapter  of  the  American  Institute  of  Electrical  En- 
gineers, Norwood,  Ohio,  for  a  full  description  as  to  the 
u.se  of  his  methods.  In  presenting  his  paper,  Mr.  Cooper 
has  stated  the  following  interesting  deductions: 

I — The  total  range  of  speed  using  both  variable  volt- 
age and  field  regulation  will  be  as  the  square 
of  the  range  of  voltages. 
2— Change  of  horse-power  will  be  directly  proportion- 
al to  change  of  voltage  on  armature,  field  be- 
ing constant. 
3— Change  of  horse-power  by  change  of  field  strength 
will  be  inversely  proportional  tn  change  in 
speed,    voltage  on    armature  remaining  constant. 


4— 1'lie  relative  size  of  motor  as  referred   to  the  max- 
imum  speed   will   be  directly  proportional  to   its 
speed   variation   when   using   variable  voltages. 
5— 1'Iie  relative  size  of  motor  as  referred  to  maximum 
speed   will   be   as   the   square   of   the   speed  varia- 
tion when  using  field  regulation. 
Having    the    method    to    determine     the     exact     range     of 
speed  that   the   motor   is   to  cover   in   itself,    it   then   simply 
remains    to    attribute    the    balance    of  the  range  to  the  me- 
chanical   device,    and    this    may    be    accomplished    by    using 
one    or    two    gears    as    may    be    necessary.      The    controller 
should   have   as   many   steps   as   will   provide   a   speed   curve 
having  a  geometrical  development. 

We  have  departed  somewhat  from  our  text  in  following 
the  progress  which  enabled  us  to  successfully  apply  the 
electric  motor  to  the  new  shop  methods,  but,  perhaps,  1 
have  been  able  to  show  that  the  same  exact  engineering 
has  been  applied  in  giving  the  maximum  result  for  the 
minimum  expenditure  in  the  development  of  this  feature  of 
the  new  shop  methods  as  has  been  applied  in  determining 
the  operating  and  mechanical  features  of  this  new  shop 
method,  and  all  of  which  contribute  to  get  the  maximum 
result   for  the  minimum  expenditure  from — 

1 — P'ixed   charges   or   general   expense   such    as    interest 

on  investment,   superintendence,   etc. 
2 — ^Workmen's  time. 
3 — Power  required   to  operate  plant. 
The  individual  motor  contributes  the  following  collateral 
advantages   quite   independent   of   the   other   features   of  the 
new  shop  methods  : 

Clear    overhead    .space,    permitting    the    use    of   cranes. 

and   giving   improved  light   and   ventilation. 
Condensed    shop    space,    because    the    tools    can    be    set 
much     closer     when     individually    driven,     than     if 
operated   by   belts   with   counter-shafting. 
Ease    with   ■which   shop    lay   out   can    be   arranged     or 
rearranged,    because   the   tools   do   not   depend   upon 
fixed    lines   of   .shafting,   and   can   be    readily   moved 
from  place  to  place. 
A  much  lighter  shop  structure,  because  the  side  walls 
and    ceilings   do    not    have    to    support    heavy     line 
shafting. 
I   have   not   attempted   to   introduce   engineering   data   to 
hear  upon  the  matter  herein   discussed.     It  would  take  too 
long,    and   I   would  refer   those  who   are   particularly   inter- 
ested to  the  considerable  matter  that  has  already  been  pre- 
sented   to    the    American    Institute    of    Electrical    Engineers 
and   Engineering   Journals,    etc.,    but  suffice   it  to   say   that 
the    individually-applied    motor   goes    a   long   way    towards 
enabling   the   new   shop   methods   to   place    in    the   hands   of 
the    employer    a    means    of    discounting    the  demand    of    the 
labor   union    for   shorter    time     and    higher     wages,     which 
means  consists  of  working  his  men  and  his  tools  at  a  far 
higher  rate  of  efficiency,  the  ultimate  result  of  which  is  a 
much   greater  output,    despite   the   increase   in  pay   roll   and 
the   shortening  of  the  hours  worked. 


SOME  POINTS  RELATING  TO  SUBMARINE  ELECTRIC 
POWER  CABLES. 

Bv  G.  V.  r.    Hdt.mav. 

The  sub-marine  power  cable  belonging  to  the  Canadian 
Electric  Light  Co.,  which  sujjplies  one  thousand  horse 
power  to  the  Quel)ec  Railway,  Light  t't  Power  Co.,  in  the 
City  of  Quebec,  is  laid  on  the  bed  of  the  St.  Lawrence 
River,  the  terminal  cable  bells  being  approximately  3,400 
feet  apart. 

A  description  of  the  laying  of  this  cable  was  in  the 
June,  1902,  Convention  Issue  of  the  Canadian  Electrical 
News,  bnt  as  some  of  the  audience  mav  not  have  noticed 
in  particular  this  article,  I  will  say  that  we  laid  this 
cable  amid  floating  ice  conditions  on   Deroinlier   i.Sth,    lyoi. 

The  interruptions  of  service  have  -..aught  a  few  lessons  to 
us,  as  well  as  to  the  Cable  Manufaoturuig  Co.,  anc'.  it  is 
these  which  I  intend   to  mention  in  this  paper. 

This  cable,  which  we  will  call  No.  i,  since  we  are  low 
laying  a  second  cable  in  the  St.  Lawroiu-e  River,  is  com- 
posed of  four  nineteen  strand  cimduclors,  each  c!  .ui 
equivalent  of  2-0  solid  copper.  Each  conductor  is  covered 
\vith  a  40  per  cent.  Para  rubber  compound  to  the  thick- 
ness of  4-32  of  an  inch,  and  then  wrapped  with  one  layer 
of  3-inch  black,  insulated,  tape.  The  four  conductors  are 
twisted  one  revolution  in  four  feet,  about  a  common  jute 
centre  with  four  No.  14  B.  &  S.  gauge,  solid  copper,  rub- 
ber-covered wires,  as  pressure  wires,  laid-in  between  the 
four  heavy  conductors  on  the  peripherv  of  the  cable.  The 
whole  was  then  covered  with  heavy  rubber  filled  tape 
and  served  with  two  layers  of  tarred  jute.  An  armor  of 
thirty  No.  6  B.  W.  G.  galvanized  steel  wires  was  .spirally 
laid  over  the  cable. 

The  weak  point  was  early  shown  to  be  the  pressure 
wires. 

One  of  the  pressure  wires  open-circuited  in  .Tune,  1902, 
six  months  after  the  cable  was  put  in  service.  In  Aug- 
ust, 1902,  a  second  one  open-circuited,  and  in  October  of 
the  same  year  a  breakdown  in  the  cable  occurred  which 
showed  itself  on  one  of  the  pairs  of  conductorsi — the  cable 
being  n.sed   for  two  phase  transmission. 
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Upon  minute  examination  of  the  break,  which  was  much 
more  dilficult  than  would  appear  in  the  writing  of  this 
account,  it  was  evident  that  a  ground  between  the  armor 
and  one  of  the  power  conductors  so  weakened  the  insula- 
tion bv  virtue  of  the  heating  at  that  point  of  the  rubber 
insulation,  that  a  short  circuit  ensued  between  the  two 
neighboring   conductors. 

Further,  it  is  the  opinion  of  Mr.  Henry  and  Mr.  Reed, 
the  general  superintendent  and  the  construction  superin- 
tendent respectively  of  the  Canadian  Electric  Light  Co., 
as  well  as  my  own  judgment,  that  the  insulation  between 
the  armor  on  one  conductor  was  weakened  by  the  contin- 
uous inductive  spark  at  the  point  in  one  of' the  pressure 
wires  where  it  had  open-circuited.  From  a  careful  weigh- 
ing of  all  the  facts  it  is  evident  that— overlooking  the 
only  have  developed  through  the  apparently  insignificant 
fact  of  the  minute  sparking  at  such  open-circuited  point 
in   the  pressure  wire. 

The  repairing  of  the  cable  at  this  point  was  effected, 
and  the  cable  has  been  in  successful  operation  since  that 
time,  except  from  a  defect  caused  from  what  we  term  a 
mechanical  cause,  or  a  cause  from  the  exterior  of  the 
cable  and  by  ice,  in  contrary  distinction  to  an  internal 
electrical  cause. 

Although  the  engineer  of  the  Cable  Manufacturing  Co. 
and  the  writer  carefully  discussed  the  question  before  the 
cable  manufacture  of  the  insertion  of  pressure  wires  in 
this  cable,  it  was  not  deemed  bad  engineering  at  that 
time  to  place  such  wires  in  the  cable  under  discussion. 
This  engineer  has  had  as  much  submarine  cable  experience 
as  anyone  in  America,  but  he  has  learned  something 
through  the  faults  in  our  No.  I  cable,  so  that  in  placing 
the  order  last  fall  for  a  No.  2  cable,  four  flexible  power 
conductors  alone  are  in  this  No.  2  cable.  We  even  .  dis- 
cussed, at  the  time  of  placing  the  order  for  the  No.  I 
cable  the  question  of  placing  the  pressure  wires  in  the  cen- 
tre of  the  cable  rather  than  towards  the  periphery,  but  it 
was  not  at  that  time  deemed  unwise  to  place  them  in  the 
peripheral  position,  but  our  experience  shows  that  what 
we  thoujtht  to  be  very  unlikely  actually  did  occur;  that  is, 
that  it  is  a  mistake  in  cable  design  to  place  the  pressure 
wires  on  the  outside  of  the  larger  conductors  where  such 
small  wires  would  be  subjected  to  greater  mechanical 
movement  than  in  the  centre  of  the  cable,  and  that  even 
if  they  had  been  placed  in  the  latter  position,  there  is  too 
much  danger  of  their  causing  trouble  to  the  insulation  of 
the    larger   conductors. 

Of  course  it  can  be  theorized  that  had  we  made  the  No. 
14  solid  pressure  wire  of  strands  of  \vires  we  would  not 
have  had  the  breakdo\vn,  owing  to  the  break  that  we  did 
have,  possibly  occurring  at  the  point  where  the  solid 
wire  was   jointed  by  an  electrical  weld. 

The  greatest  danger  in  future  with  our  cables  in  the  St. 
Lawrence  River,  and  in  fact  any  rivers  of  tliis  northern 
climate,  is  from  the  ice  conditions  in  the  spring  of  the 
year.  It  is,  consequently,  absolutelv  essential  to  not  only 
protect  the  shore  ends  from  the  action  of  the  ice  grinding 
against  the  cable  itself  near  what  would  be  the  surface 
of  the  river,  but  to  protect  the  cable  as  it  lays  on  the 
river  bottom  where  the  cable  approaches  the  shore  ends. 
This  has  been  shown  by  some  experience  that  we  liave 
had  and  that  experience  has  taught  us  that  in  laying  up 
the  cable  to  the  shore  end  where  is,  as  may  be  expected, 
the  greatest  movement  of  ice  down  river,  we  should  ap- 
proach the  shore  within  several  hundred  feet  at  a  point 
about  the  same  distance  down  stream  and  thence  make  a 
det9ur  of  the  cable  towards  the  terminal  point.  The 
river  depth  at  such  a  distance  from  the  shore  is  invariablv 
greater  than  nearer  the  shore.  As  the  ice  catches  on  the 
bottom  of  the  river  and  rotates  huge  cakes  no  damage  is 
likely  to  ensue  if  the  line  of  the  cable  be  in  the  general 
direction  of  the  movement  of  the  ice.  The  overturning 
cakes  of  ice  will  not  tend  to  catch  in  the  cable  as  they 
would  if  the  cable  be  laid  at  right  angles  to  the  direction 
of  the  flow  of  the  river,  and,  \vhere  it  does  cross  at  right 
angles,  it  would  lay  at  a  point  considerably  below  the 
surface  of  the  river  where  the  ice  will  not  touch  the  cable. 
The  cable  bells,  or  ends,  which  we  have  used  have  prov- 
en very  satisfactory  and  are  merely  brass  tubes  five  inches 
in  diameter  with  1-8  inch  walls  brought  down  to  a  coni- 
cal shape  with  a  small  hole  of  the  size  of  the  exterior  of 
the  cable,  the  tube  being  tw-o  feet  long  and  flanged,  or 
belled  for  an  inch.  So  that  with  this  cable  end  slipped 
over  the  cable  and  the  insulation 'compound  melted  and 
poured  in  the  bell  is  completely  filled  between  its  walls 
and  the  four  conductors  separated  as  far  as  possible  at 
equal  distances  from  each  other  and  about  one  inch  from 
the  mouth  of  the  bell,  the  insulation  compound,  ozokerite, 
being  brought  to   the  top. 

I  will  say  that  in  our  method  of  laying  this  cable  on 
the  two  occasions  that  we  have  done  so,  we  have  had  the 
use  of  a  special  large  reel  capable  of  holding  it  entirely. 
The  reel  is  on  trunnions  geared  about  to  to  i  to  cranks 
on  each  side  of  the  reel,  \vliich   are  moved  by  man  power. 

Our  experience  shows  us  that  it  is  essential  to  lay  the 
cable  slowly  in  order  to  be  sure  and  follow  every  indenta- 
tion in  the  river  bed,  as,  in  the  drop  of  170  feet,  which  is 
the  depth      at     some     points  of  the  St.   Lawrence     River 


where  our  cable  is  situated,  more  tune  is  necessary  for 
the  cable  to  be  laid  on  the  bottom  of  the  river  than 
what,    at  first  thought,    might  be  considered   possible 

Briefly,  our  experience  is  to  never  put  conductors  of  ma- 
terially different  sizes  within  the  same  armored  cable 
and  also  to  be  very  careful,  in  our  climate,  of  the  shore 
ends. 

The  No.  2  cable,  which  we  are  about  to  lay,  has  nearly 
twice  as  heavy  armor  as  the  No.  I,  as  it  will  have  No 
4  B.  W.  G.  instead  of  No.  6  B.  W.  G.  galvanized  steei 
wire  spirally  served  on  the  cable,  as  in  the  river  between 
Quebec  and  Levis  there  are  four  other  cables  of  the  tele- 
graph and  telephone  companies,  and  as  the  gentleman  who 
assists  us  in  our  cable  laying  operations  has  charge  of 
similar  work  for  the  telephone  and  telegraph  companies, 
w^e  are  able  to  say  that  the  problem  of  laving  a  100  pair 
telephone  cable  is  a  different  proposition  'from  laying  a 
two-pair  cable  of  an  electric  power  company,  weighing 
seven  pounds  per  foot. 

For  protection  against  static  discharges,  and  lightning 
entering  the  cable  to  ground,  we  are  using  G.  E.  light- 
ning arresters  on  each  conductor,   and  with  success. 

One  effect  of  cable  transmission  is  very  noticeable  and 
that  is  the  smoothing  out  of  the  voltage  variations.  The 
output  end  of  the  caljle  presents  a  smootlier  record  curve 
than  the  in-put  end.  The  cable  is  a  conden.ser  into  which 
energy  is  pushed  and  the  surplus  energy  overflows. 

We  also  find  a  curious  inductive  eff'ect,  producing  1,300 
volts  on  opposite  leads  of  the  two  phases,  although  there 
is  a  difference  in  voltage  between  phases  of  2,200  volts. 

In  cable  repairs  we  use  pure  Para  rubber  tape  several 
inches  wide  and  about  i-32nd  of  an  inch  thick.  Also  a 
mucilage  made  of  pure  rubber  clippings  dissolved  in  gaso- 
lene. The  mechanical  joints  in  the  stranded  conductors 
are  made  in  the  usual  manner,  but  removed  six  or  ei<rht 
inches  from  each  other  along  the  cable  length.  The  pure 
rubber  tape  is  then  laid  on  and  the  foregoing  described 
mucilage  pasted  between  the  rubber  tape  layers.  The 
insulation  joint  is  so  perfect  that  cutting  it  discloses  a 
solid   rubber   covering. 

The  joints  are  then  laid  in  together  as  are  the  cable  con- 
ductors and  wound  with  tarred  jute.  The  armoring  of  a 
cable  joint  is  the  most  difficult  job  mechanically,  but  tlic 
steel  wires  are  intermingled  for  .several  feet  and  then 
tightlv  brought  upon  the  cable  by  wrappings  of  smaller 
galvanized   steel   wires. 

I  know  that  there  are  some  power  cable  installations  in 
contemplation  and  if  this  paper  suggests  anything  to  the 
minds  of  those  considering  the  subject,  or,  'if  I  am  able 
to  answer  any  questions  presented  by  members  or  friends 
of  the  Canadian  Electrical  Association,  I  shall  feel  more 
than  repaid  for  my  slight  effort  in  presenting  this  paper 
m  which  Mr.  Henry  and  Mr.  Read  of  the  Canadian  Elec- 
tric  Light   Company  liave  had   a  hand. 


SINGLE  PHASE  MOTORS  AS  A  MEANS  OF  INCREAS- 
ING STATION  EARNINGS. 

By    W.    A-    I.AVMAN. 

An  electrical  central  station  with  its  auxiliary  distribu- 
tion system,  is  a  manufacturing  plant,  and  the  same  general 
principles  of  operation  apply  to  it  as  to  any  other  form  of 
factory.  There  must  be  the  greatest  possible  simplifica- 
tion of  output;  production  must  be  maintained  on  as 
nearly  uniform  basis  as  possible;  and  the  full  productive 
capacity  must  be  sold,  if  possible.  Economical  operation 
of  central  stations  is  therefore  inevitably  drifting  to- 
ward the  ideal  basis  of  generation  of  one  form  of  current, 
and  the  development  by  every  means  possible,  of  a  hio-ll 
load  factor.  Further  than  this,  operating  engineers  al-e 
.specifying  the  installation  of  consuming  devices,  which  af- 
ford the  lowest  first  cost,  and  the  simplest  possible  sys- 
tem of  distribution.  The  single  phase  alternating  current 
motor  lends  itself  readily  to  the  development  of  this  gen  ■ 
eral  scheme  of  economic  production  in  ways  it  is  the  pur- 
pose of  this  paper  to  briefly  set  forth.  The  following 
concise  statement  of  facts  will  be  accepted— the  v/riter  be- 
lieves—by all  central  station  men  who  are  familiar  with 
the  performance  of  the  single  phase  alternating  current 
motors,^  as  built  by  the  Wagner  Electric  Mfg.   Co. 

1st.  The  single  phase  motor  has  reached  a  high  stage  of 
mechanical  and  electrical  development,  and  is  t'l-day  thor- 
oughly reliable  for  all  kinds  of  power  service,  not  in- 
volving frequent  starting  and  stopping,  and  siieed  varia- 
tion. 

2nd.  The  average  single  phase  motor  is  equal  in  its 
electrical  characteristics  to  the  average  polyphase  motor. 

3rd.  The  single  phase  motor  calls  for  no'  larger  degree 
of  inspection  and  maintenance  expense  than"  the  polv- 
pha.se. 

4th.  The  operating  engineer  of  a  large  alternating  cur- 
rent station  would  prefer  an  equipment  of  polyphase  gen- 
erators, with  single  phase  distribution  system,  for  ser- 
vice of  all  kinds,  if  possible.  Difference  of  opinion  exists 
between  operating  engineers  of  polyphase  plants  as  to  the 
extent  to  which  single  phase  distribution  may  be  judici- 
oiislv  employed,  based  upon  the  results  obtainable  with 
single  phase  motors. 
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5th.  The  operating  engineer  of  a  small  station  would 
prefer  single  phase  generators,  and  single  phase  distribu- 
tion exclusively. 

The  writer  of  this  paper  is  an  advocate  of  the  follow- 
ing  arrangement   of   station   service: 

(a)  For  large  plants.  Polyphase  generators,  with 
switchboard  arranged  for  operating: 

1st.  Polyphase  feeders  for  all  large  power  and  rotary 
converter   service. 

2nd.    Single   phase   feeders   for   all   general    lighting     ser- 
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Fig.  I. 

Curves  showing  excess  of  first  cost  of  transformers  for  mul- 
tiphase motors  as  compared  with  single  phase. 

(These  curves  are  based  on  price  list  of  one  of  the  lari^e 
companies. ) 

vice,  and  for  all  small  power  work,  the  switchboard  facil- 
ities being  such  that  any  single  phase  feeder  may  be 
switched  to  either  phase  of   the   generator   busses. 

3rd.  Independent  feeder  regulators  for  all  polyphase  as 
well  as  single  phase  feeders. 

(b)  For  small  stations.  Either  polyphase  generators 
with  single  phase  feeders,  which  may  be  thrown  by  the 
proper  switchboard  devices  to  either  phase  of  the  genera- 
tor, and  each  feeder  provided  with  independent  pressure 
regulator;  or  single  phase  generators,  with  single  phase 
feeders,  each  feeder  being  operated  with  independent  pres- 
sure regulator. 

This  policy  with  respect  to  station  and  distribution 
equipment  is  advocated  on  the  conviction  that  the  single 
phase  motor  has  come  to  stay,  and  that  it  affords  an  alter- 
nating current  central  station — polyphase  or  single  phase — 
the  ideal  means  of  distributing  small  power.  There  may 
be  a  difference  of  opinion  between  the  writer  and  central 
station  engineers  as  to  the  scope  of  the  term  "small 
power,"  but  in  the  writer's  belief  it  is  a  generally  con- 
ceded fact  that  the  single  phase  motor  is  the  central  sta- 
tion man's  best  instrument  to  economical  power  service 
up  to  units  of  a  certain  magnitude.  The  writer  believes 
single  phase  motors  should  receive  preference  of  the  oper- 
ating  engineer   of   multipha.se  stations,    up   to   units   of   at 
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Fig.  2. 
Curves  showing  excess  of  transformer  losses  for  multipha'^e 
motors  as  compared  with  single  phase. 

least  15  H.P.  capacity,  and,  in  selected  instances,  vp  to 
units  of  even  35  H.P.  capacity.  The  limit  of  size  is  fixed 
naturally  by  the  unbalancing  effect  produced  between 
phases  of  the  polyphase  system.  Polyphase  stations  of 
the  writer's  knowledge  arc  successfully  operating  sir.gle 
phase  motors  of  35  H.P.  Single  phase  stations  with  in- 
dividual generators  not  exceeding  75  K.  W.  capacity,  are 
also  successfully  operating  with  single  phase  motors  of  30 
H.P.  each. 

The  justification  for  the  use  of  single   phase  motors  by 
polyphase   plants   arises  from  the  lower   first   cost   of     in- 


dividual power  installations,  and  also  the  higher  effici- 
ency in  small  units  of  these  installations.  As  illustrating 
the  high  first  cost  in  step-down  transformers  alone,  for 
polyphase  motors,  as  compared  with  single  phase  motors, 
your  attention  is  called  to  Fig.  I,  and  as  illustrating  the 
high  core  losses  of  step-down  transformers  for  polyphase 
motors,  as  compared  with  single  phase  motors,  your  at- 
tention is  called   to  Fig.   2. 

The  curves  in  these  two  figures  are  plotted  on  the  basis 
of  standard  sizes  of  step-down  transformers  now  prevail- 
ing, and  the  sizes  of  transformers  required  under  the  var- 
ious conditions  of  service  are  those  shown  in  the  follow- 
ing table: 

TRANSFORMERS  REQUIRED 


HP  of 

Single 

2-Phase 

3-Phase 

3-Phase 

Motor 

Phase 

2-Trans. 

2-Tran.'q. 

3-Tran.s. 

I 

I-I   KW 

2-  .6KW 

2-  .6KW 

3-  .6KW 

2 

1-2      " 

2-1.       " 

2-1.5    " 

3-1       " 

3 

1-3      " 

Z-I.5    " 

2-2        " 

3-1      " 

4 

1-4      " 

2-2         " 

2-2.5  '; 

3-1-5  " 

5 

1-5      " 

2-2.5    " 

2-3 

3-2      " 

1% 

1-7-5  " 

2-4         " 

2-4         " 

3-2-5  " 

10 

i-io    '■ 

2-5         " 

2-5       " 

3-4      " 

15 

1-15    " 

2-7-5  " 

2-10      " 

3-5      " 

20 

1-20    " 

2-10    " 

2-15      " 

3-7-5  " 

25 

1-25    " 

2-15  " 

2-15      " 

3-10    " 

30 

1-30    " 

2-15  " 

2-20      " 

3-10    " 

40 

1-40    " 

2-20    " 

2-25      " 

3-15    " 

When  the  increased  cost  of  polyphase  line  construction 
is  taken  into  consideration,  there  becomes  quite  evident  a 
material  advantage  for  the  single  phase  motor,  even 
though  the  first  cause  of  the  motor,  as  compared  with  a 
polyphase  motor  of  the  same  size,  may  be  somewhat  in 
excess  of  the  polyphase  motor.  There  is  a  rapidly  devel- 
oping tendency  toward  the  installation  of  single  phase 
motors,  on  polyphase  stations,  and  as  the  possibilities  of 
the  single  phase  motor  as  to-day  built  are  becoming  bet- 
ter understood,  it  is  the  writer's  opinion  the  use  of  single 
jjhase  motors  will  grow  %vith  even  greater  rapidity.  An 
instance  recently  occurred  in  which  the  contracting  de- 
partment of  a  large  company  agreed  to  sui>ply  polyphase 
current  for  50  1-2  H.P.  polypha.se  motors  to  be  located  in 
retail  stores  at  isolated  points  on  the  distribution  sys- 
tem. Each  motor  required  an  equipment  of  two  step- 
down      transformers.     Upon  installing  the  first  motor     it 
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was  found  the  idle  transformer  losses  exceeded  the  effect- 
ive load  on  the  motor,  and  it  is  needless  to  say  th.c  oper- 
ating department  declined  to  carry  out  the  contract  made 
by  the  contracting  department,  and  insisted  upon  the 
substitution   of  single  phase  for  the  polyphase  motors. 

Great  development  has  been  made  in  the  application  of 
single  phase  motors  by  using  non-inductive  starting  boxes 
for  holding  down  the  starting  current.  These  boxes  con- 
form in  general  character  to  the  usual  direct  current  mot- 
or controlling  rheostats.  By  their  use  motors  of  larger 
capacity  may  be  used  judiciously  without  injurious  un- 
balancing effects  on  polyphase  systems.  The  single  phase 
motor  built  by  the  Wagner  Electric  Mfg.  Co.  possesses  a 
starting  torque  characteristic  when  starting  rheostat  is 
not  used,   as  illustrated  in  the  broken  curve  in  V\g.   3. 

Instances  are  exceedingly  rare  where  torque  of  this  great 
magnitude  is  necessary  to  successfully  start  the  load. 
Therefore  a  starting  rheo.stat  may  be  u.sed  and  starting 
current  held  down  to  a  low  limit  without  sacrificing  the 
necessary  starting  torque  required  for  the  usual  installa- 
tion. Fig.  3  illustrates  a  test  made  by  one  large  com- 
pany, in  which  full  load  torque  was  maintained  from 
rest  to  full  speed,  without  the  current  exceeding  at  any 
time  the  full   load   current.      This   is   a  better   result   than 
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will  be  developed  by  the  average  motor,  the  manufactur- 
ers of  the  Wagner  motor  not  claiming  to  be  able  to  start 
full  load  torque  in  much  less  than  125  per  cent,  of  full 
load  current. 

It  is  not  necessary  to  dwell  at  any  length  upon  the  de- 
sirability of  actively  canvassing  for  motor  load.  Cana- 
dian stations  are  perhaps  in  advance  of  the  average  Amer- 
ican companies  in  having  for  a  number  of  years  endeavor- 
ed with  great  activity  to  secure  a  large  load  factor.  The 
writer  therefore  believes  that  the  operating  engineer  at- 
tending this  convention  will,  without  entering  into  the 
discussion  in  greater  detail,  accept  this  statement — that 
the  single  phase  motor  affords  an  exceedingly  useful  ad- 
junct to  the  development  of  larger  station  earnings,  by 
not  only  taking  care  of  one  form  of  business,  which  it 
has  hitherto  been  difficult  to  take  on,  namely,  the  isolat- 
ed power  customer— but  also  by  enabling  the  handling  of 
a  larger  power  business,  even  in  the  concentrated  business 
districts  at  a  lower  first  cost  of  installation,  and  there- 
fore on  the  basis  of  a  larger  percentage  of  profit  per 
horse   power   installed. 

In  concluding  this  paper,  and  for  the  benefit  of  those 
who  are  not  especially  familiar  with  the  Wagner  single 
phase  motor,  a  description  of  that  motor  may  prove  of 
interest. 

A  great  amount  of  time  and  thought  has  been  devoted 
to      the     production   of   a   commercially   successful     single 


the  commutator,  and  thereafter  the  armature  revolves, 
performing  its  function  in  a  manner  quite  similar  to  the 
ordinary  polyphase  motor.  The  motor  is  shown  in  cross 
section  in  Fig.  4. 

The  perfection  of  mechanical  and  electrical  design  of  this 
motor  is  evidenced  by  its  successful  operation  over  a  period 
of  a  number  of  years  on  almost  all  the  leading  central 
station  systems  of  distribution.  That  the  commutator  ar- 
rangement meets  satisfactorily  the  requirements  of  the 
service  is  evidenced  by  the  fact  that  the  Wagner  Com- 
pany has  been  building  this  form  of  motor  for  almost 
six  years,  and  has  not  supplied  up  to  the  present  time 
more  than  half  a  dozen  renewal  commutators,  and  this 
limited  number  of  commutators  was  supplied  to  a  single 
customer,  who  had  installed  a  number  of  30  H.  P.  mo- 
tors to  perform  a  special  service  involving  an  enormous 
number  of  stoppages  daily. 

At  a  number  of  conventions  enquiry  has  been  made  as 
to  the  number  of  motors  small  stations  can  successfully 
operate.     Instances  are  on  record  as  follows: 

One  station,  having  a  75  K.W.  generator  has  installed 
100  H.P.  in  single  phase  motors.  Another  with  180  K.W. 
in  generators,  has  140  H.P.  in  single  phase  motors,  and  a 
third  with  75  K.W.  generator  capacity,  has  45  H.  P.  in 
motors.  This  form  of  motor  adapts  itself  to  all  the  usual 
kinds  of  small  power  \vork,  such  as  pumping  service,  air 
compressors,  printing   presses,   blowers,    and   small    factory 
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Cross  Section  Open  Type  Motors. 


A— Pillow  Block  Cap. 
B— oil  Cover. 
C— Rocker  Ann. 
D — Spring  Nut  Key. 
E— Spring  Nut. 
F — Adjustment  Stud. 


G— Bru-sh  Holder  Spring. 

H — Carbon  Brush. 

1— Spring  Barrel. 

J— Brush  Holder, 

K— Short  Circuiting  Ring. 

Iv— Commutator. 


M— Terminal  Cable 
N— Pillow  Block. 
O— Oil  Cock. 
P— Rocker  Arm  Tube. 
Q— Spring  Barrel  Ring. 
R — Govern  or  Spring. 


S— Field  Clamp. 

T— Dowel  Pin. 

U— Governor  Weight  Pin. 

V— Governor  Weight. 

W— Shaft. 

X— Strap  Bolt. 


phase  motor.  Early  efforts  to  produce  such  a  motor 
were  broadly  confined  to  two  characteristic  typesr— the 
synchronous  motor,  and  second,  the  direct  current  motor, 
slightly  modified  to  operate  on  alternating  current.  These 
efforts  proved  futile  and  no  large  degree  of  success  in  the 
production  of  a  single  phase  motor  was  attained  until 
the  present  form  of  induction  motor,  built  by  the  Wagner 
Electric  Mfg.  Co.  was  placed  upon  the  market.  The  mo- 
tor consists  essentially  of  a  primary  or  stationary  ele- 
ment, commonly  referred  to  as  the  "field,"  and  a  second- 
ary, or  revolving  element,  commonly  referred  to  as  the 
"armature."  These  elements  are  entirely  independent  of 
each  other.  The  current  from  the  source  of  supply  is  fed 
into  the  field,  and  this  induces  all  currents  set  up  in  the 
armature  windings.  In  general  tertns,  the  armature  may 
be  said  to  be  of  the  well-known  direct  current  form,  a 
progressive  winding  being  connected  to  a  radial  commu- 
tator in  the  usual  direct  current  armature  fashion.  Brushes 
are  provided  which,  under  usual  circumstances,  are  short- 
circuited  through  the  rocker  arm,  carrying  them.  In  ad- 
dition to  these  brushes  there  is  placed  within  the  annular 
opening  of  the  commutator  a  short  circuiting  device,  cen- 
trifugally  controlled,  the  purpose  of  which  device  is  to 
completely  short-circuit  the  commutator,  and  through 
the  comniutator,  the  armature  windings,  when  the  arma- 
ture has  attained  a  predetermined  speed  of  rotation.  The 
motor  is  designed  to  operate  in  two  distinct  ways.  First, 
with  one  combination  of  elements  at  starting,  and  sec- 
ond, with  another  combination  of  elements  in  the  running 
condition.  In  starting,  the  induced  currents  of  the  arma- 
ture windings  are  given  a  directional  control  through  the 
brushes  which  results  in  a  rapid  accelleration  of  speed,  tip 
to  what  may  be  termed  the  normal  operating  speed.  At 
this  point  the  centrifugal  device  comes  into  play,  forcing 
the  short-circuiting  links  into  the  annular  commutator 
opening.      Simultaneously   the   brushes   are   removed     from 


driving,  coffee  mills,  Tjelted  elevators,  storage  battery  charg- 
ing, through  the  medium  of  motor-generator  sets,  etc.  The 
type  of  single  phase  motor  built  by  the  Wagner  Electric 
Mfg.  Co.  at  the  present  moment  is  limited  in  application  in 
only  two  ways,  first,  in  the  handling  of  work  requiring  a 
variation  of  speed,  and  second,  in  the  handling  of  work 
calling  for  a  great  number  of  starts  daily. 


HIGH  TENSION  TRANSFORMERS. 

Ry  J.  W.  Farley' 

In  a  complete  high  voltage  electrical  power  installation 
there  are  three  distinct  eleinents.  These  are:  ist.  The  gen- 
erating plant;  2nd,  the  transinission  line  with  its  raising 
and  lowering  transformers;  and  3rd,  the  apparatus  for  the 
distribution  and  application  of  the  transmitted  power. 

Each  of  these  divisions  has  its  peculiar  problems  which 
must  be  met  and  solved,  and  each  has  its  own  special 
features.  The  first  and  third— the  generating  and  distrib- 
uting elements; — have  received  more  attention,  perhaps, 
than  the  second — the  transmission  system.  This  is  doubt- 
less due  to  the  fact  that  the  rules  and  precedents  govern- 
ing the  construction  of  a  complete  high  tension  system 
are  not  so  well  codified  and  as  thoroughly  understood  as  is 
the  case  in  most  other  branches  of  electrical  engineering  ThQ 
high  tension  installations  already  in  successful  operation 
have  been  designed  and  built  by  busy  men  who  have  not 
found  time  to  lay  before  the  public  the  valuable  experience 
which  they  have  acquired. 

The  present  transmission  line,  with  its  raising  and  low- 
ering transformers,  constitutes  the  lint  between  the  genera- 
tor, which  may  be  located  at  some  place  where  power  is 
cheap,  and  the  motor  or  rotary  converter  situated  at  the 
point  where  the  energy  is  to  be  utilized. 

It  is  axiomatic  that  with  a  given  cost  of  conductor  and 
•v  given  loss   the  distance  to  which  power   can  be     trans- 
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mitted  depends  upon  the  voltage.  To  raise  tlie  voltage  to 
the  figure  demanded  for  economical  transmission,  and  then 
to  lower  it  to  a  pressure  adapted  for  rotary  converters, 
motors  or  lights,  is  the  function  of  the  high  tension  trans- 
former, and  it  is  on  this  account  that  it  plays  so  import- 
ant a  part  in  the  consideration  and  design  of  a  long  dis- 
tance system  of  transmission. 

The  great  progress  in  electrical  power  transmission 
which  has  occurred  in  the  past  few  years  is  due  in  a  mea- 
sure to  the  advance  made  in  the  science  of  designing  gen- 
erators and  motors  and  in  the  art  of  manufacturing  them. 
It  is,  however,  the  development  of  the  transmission  sys- 
tem itself  and  especially  of  its  high  tension  transformers 
which  is  the  criterion  of  the  great  advance  now  being 
made   in  the  electrical   field. 

In  1 89 1  the  company  with  which  I  am  associated  fur- 
nished transformers  for  the  first  long  distance  transmis- 
sion installation  in  America.  This  was  a  10,000  volt 
system  between  Pomona  and  San  Bernardino,  Cal.  The 
groups  of  raising  and  lowering  transformers  were  made 
up  of  twenty  separate  units,  each  wound  for  a  high  ten- 
sion voltage  of  500,  the  high  tension  windings  being  con- 
nected in  series  for  10,000  volts.  The  object  of  this  was 
to  divide  the  full  voltage  among  many  units,  in  order  to 
insure  adequate  insulation  between  the  coils  and  ground 
was  obtained  by  heavy  wrappings  of  insulating  material 
and  by  the  use  of  oil. 

In  1895  experiments  were  undertaken  on  a  high  tension 
transmission  line  installed  at  Tulluride,  Colo.  Voltages  as 
high  as  60,000  were  used  and  a  great  deal  of  valuable 
qualitative  data  was  obtained.  These  tests  were  contin- 
ued later  upon  an  experimental  high  tension  line  at  tlie 
Westinghouse  Company's  Works,  East  Pittsburg,  when  a 
long  and  careful  series  of  measurements  was  made  under 
varying  conditions. 

The  manufacture  of  high  tension  transformers  has  been 
going  on  continuously  for  several  years  and  on  the  whole 
so  successful  has  been  their  operation  and  so  marked  have 
been  the  improvements  in  the  design  and  construction  of 
the  higher  voltage  transformers,  that  to-day  consulting  en- 
gineers and  prospective  builders  of  transmission  lines  have 
become  accustomed  to  the  use  of  voltages  of  40,000  and 
50,000,  and  are  seriously  considering  voltage  as  high  as 
60,000.  No  little  confidence,  of  course,  has  been  establish- 
ed by  the  successful  operation  of  several  high  voltage  sys- 
tems in  the  West,  notably  the  plant  of  the  Missouri  River 
Power  Company,  which  transmits  energy  at  50,000  volts 
from  Canyon  Ferry  to  Helena  and  Butte,  distances  of  17 
and  65'  miles  respectively. 

Mention  is  so  frequently  made  to-day  of  transmission  at 
voltages  in  the  vicinity  of  50.000,  and  so  many  projects 
are  being  planned  which  embody  transmission  lines  of  ap- 
proximately this  voltage,  that  the  successful  inauguration 
early  this  year  of  a  50,000  volt  line  almost  one  hundred 
miles  in  length  did  not  attract  the  attention  it  would 
have  done  even  twelve  months  ago.  I  refer  to  the  trans- 
mission system  of  the  Shawinigan  Water  and  Power  Co., 
extending  from  Shawinigan  Falls  on  the  St.  Maurice 
River,  P.  Q.,  to  Maissonneuve,  a  suburb  of  Montreal. 
Since' the  middle  of  February  this  line  has  been  delivering 
energy  generated  at  Shawinigan  Falls  to  Montreal,  ninety 
miles  distant,  at  a  pressure  of  50,000  volts.  From  tlie 
time  this  line  was  first  thrown  into  service  no  shut- 
downs whatever  have  occurred. 

The  generating  plant  and  the  transmission  line  each 
merit  detailed  description.  It  is  the  purpose,  however,  of 
this  paper  to  describe  only  the  transformers  as  typical  of 
the  latest  and  best  engineering  practice  in  the  design  of 
high  tension  apparatus. 

The  raising  transformers  are  designed  to  stop  up  from  the 
generator  pressure,  2,200  volts  two-phase,  to  50,000  volts 
three-phase.  The  lowering  transformers  step  down  from 
44,000  volts  three-phase  (allowance  being  made  for  a  line 
drop  of  12  per  cent.  )  to  2,400  volts  three-phase,  two  trans- 
formers being  connected  in  "T."  Taps  for  86.7  per  cent,  are 
provided  in  both  the  high  tension  and  the  low  tension 
windings;  since  two  transformers  connected  in  this  \vay 
have  a  '  slightly  higher  efficiency  and  a  better  regulation 
than  tJiey  would  if  connected  either  in  "V"  or  in  "T" 
with   the  full   windings  of  both  transformers   in  use. 

No  reference  has  as  yet  been  made  to  the  capacity  of 
either  the  raising  or  lowering  transformers.  In  the  rating 
of  these  units  lies  one  of  their  special  features,  well  worth 
mentioning  at  this  time. 

The  generating  plant  at  Shawinigan  Falls  was  designed 
with  the  idea  of  furnishing  power  at  2,200  volts  to  indus- 
trial establishments  in  the  immediate  vicinity.  For  the 
power  service  contemplated  a  frequency  of  30  cycles  was 
chosen. 

When  the  plans  for  the  transmission  lines  to  Montreal 
were  made  it  was  decided  to  use  the  30  cycle  generators 
already  installed,  transmitting  at  that  frequency  and 
changing  at  Montreal  to  the  frequency  in  use  there  (60 
cycles)  by  means  of  motor-generator  outfits.  Future  con- 
tingencies were,  however,  kept  in  mind  and  it  seemed  ad- 
visable to  have  the  high  tension  transformers  so  built 
that  at  a  later  date,  if  desired,  60  cycle  generators  could 
be  installed  at  Shawinigan  Falls  and  the  company's  Mont- 


real customers  supplied  with  60  cycle  current  direct  from 
the  secondaries  of  the  step-down  transformers.  In  tine, 
the  transformers  were  to  be  designed  for  operation  at 
either  30  or  60  cycles. 

This  was  done  in  the  following  manner:  A  design  was 
made  for  a  30  cycle  transformer  of  the  specified  capacity 
(1,110  K.  W.  for  the  raising  and  1,000  K.  W.  for  the  low- 
ering), the  characteristics  being  such  that  high  efficiency 
and  good  regulation  would  be  obtained.  Both  high  ten- 
sion and  low  tension  windings  were  made  in  two  equal 
parts,  with  terminals  arranged  for  either  series  of  multi- 
ple connection. 

For  30  cycles  the  windings  were  designed  to  be  con- 
nected in  series.  For  60  cycles,  however,  the  two  parts 
were  to  be  connected  in  multiple,  the  same  voltage  being 
applied  to  but  half  the  number  of  turns.  The  result  of  this 
is  that  while  each  part  will  carry  the  same  amount  of 
current  as  with  the  30  cycle  connection,  the  two  parts 
together  will  deliver  twice  the  amount  of  current  with 
the  same  copper  loss  and  at  the  same  voltage  as  before, 
thereby  doubling  the  capacity  of  the  transformer. 

Thus  while  the  raising  transformers  have  a  capacity  of 
1,110  K.  W.  for  30  cycle  operation,  they  are  rated  at  2,- 
220  K.  W.  for  60  cycles  and  the  lowering  transformers  are 
likewise  rated  at  1,000  K.  W.  and  2,000  K.  W.  for  30  and 
60  cycles  respectively. 

Operating  at  60  cycles  the  transformers  will  deliver 
their  rated  output  ( 2,200  K.  W.  )  with  an  ohmic  drop 
only  one-half  of  that  for  full-load  at  30  cycles.  The  induc- 
tive drop  will  be  the  same  under  either  condition.  The  regu- 
lation, therefore,  at  60  cycles  is  better  than  at  30  cycles, 
the  exact  figure  in  the  case  of  the  raising  transformer  be- 
ing for  loads  having  a  power  factor  of  100  per  cent,  the 
extremely  lo\v  value  of  0.376  per  cent. 

With  the  number  of  cycles  increased  by  100  per  cent,  and 
the  number  of  effective  turns  decreased  by  the  same  am- 
ount, the  flux  density  in  the  magnetic  circuit  will  be  the 
same,  the  loss  per  cycle  being  slightly  more  at  the 
higher  frequency  than  at  the  lower.  The  iron  loss  is, 
therefore,  a  little  more  than  double  at  60  cycles.  Its  per- 
centage value,  however,  is  increased  but  very  little.  The 
accompanying  efficiency  and  regulation  curves  will  show 
clearly  the  effects  of  the  different  arrangements  upon  the 
performance   of   the   transformer. 

In  the  preliminary  consideration  ot  these  transformers, 
there  was  but  little  choice  concerning  the  general  type  to 
be  employed.  With  the  construction  used  at  present  in 
the  air  blast  transformers,  the  limit  of  its  voltage  is  in 
the  neighborhood  of  25,000  or  30,000.  The  oil-insulated 
transformer,  however,  has  been  built  for  voltages  far  in 
excess  of  those  now  in  commercial  use,  so  that  the  volt- 
age of  transmission  lines  of  the  future  will  not  be  deter- 
mined by  the  limitations  of   the   transformers. 

For  voltages  above  30,000,  then,  we  are  safe  in  saying 
that  the  feature  of  oil  insulation  is  essential.  For  trans- 
formers of  small  capacity  the  cases  may  be  designed  with 
a  surface  of  such  an  area  that  natural  radiation  will  keep 
the  temperature  of  the  transformer  at  some  conventional 
figure.  The  cost  of  this  radiating  surface  increases,  how- 
ever, as  a  high  power  of  the  increase  in  capacity,  so  that 
for  large  transformers  recourse  must  be  had  to  artificial 
cooling  of  some  kind. 

In  the  Shawinigan  transformers  the  heat  is  removed 
from  the  oil  by  means  of  the  conventional  cooling  coils, 
through  which  water  is  circulated.  These  coils  are  of 
brass  tubing  and  have  no  joints  nor  connections  of  any 
kind  inside  the  case,  so  that  the  danger  of  leaks  is  re- 
duced to  a  minimum. 

The  Shawinigan  transformers  are  placed  in  an  upright 
position  in  boiler  iron  cases.  A  more  detailed  descrip- 
tion of  these  cases  will  be  given  later.  Both  high  tension 
and  low  tension  leads  are  brought  out  through  the  case 
iron  tops,  long  specially  made  tubes  of  fuUerboard  and 
mica  being  used  for  the  high  tension  conductors. 

The  coils  of  these  transformers  are  wound  up  in  sec- 
tions of  only  one  turn  per  layer.  The  turns  are  well  in- 
sulated froin  each  other  and  the  several  coils  and  sec- 
tions are  protected  by  wrappings  and  washers  of  heavy 
insulation.  A  very  generous  provision  is  made  for  ventil- 
ating ducts  between  the  sections  and  between  the  laminae 
of  insulations.  There  has  been  a  tendency  in  the  design 
of  some  transformers  to  overlook  the  fact  that  there  are 
losses  generated  in  the  insulation  and  that  in  high  ten- 
sion transforiners  some  provision  must  be  made  to  dispose 
of  the  resulting  heat.  Careful  attention  was  given  to 
this  point  in  the  transformers  in  question  and  the  insulat- 
ing material,  as  wpI!  as  the  copper  itself,  is  kept  at  a 
temperature  only  slightly  higher  than  that  of  the  oil. 
This  point  was  proved  by  careful  exploration  with  ther- 
mometers during  the  tests. 

The  ducts  through  the  windings  are  vertical,  so  that 
when  a  'transformer  is  operated  a  pronounced  chimney  ef- 
fect is  produced,  the  oil  rising  to  the  top  with  such  a  vel- 
ocity that  the  surface  of  the  oil  is  visibly  disturbed. 

The  iron  laminations  are  also  separated  at  frequent  in- 
tervals by  ventilating  ducts,  which  permit  the  oil  to  cir- 
culate to  within  less  than  an  inch  and  a  half  of  every 
part  of  the  magnetic  circuit. 
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The  low  tension  leads  from  the  coils  are  brought  direct 
to  a  heavy  marble  terminal  board,  so  arranged  with 
studs  and  connectors  that  the  somewhat  complicated  com- 
binations referred  to  earlier  can  be  easily  and  quickly 
made. 

The  terminal  board  for  the  high  tension  leads  presented 
a  more  difficult  problem;  its  solution  was  found,  how- 
ever, in  the  use  of  standard  porcelain  insulators  mounted 
on  pins  and  cross  arms.  Since  the  insulators  are  under 
oil  a  compact  arrangement  was  effected  which  has  the 
merit  of  making  this  one  of  the  strongest  points  in  tlie 
transformer. 

The  cases  of  all  these  transformers  are  provided  with 
sight  gauges  at  the  top  to  show  the  height  of  the  oil 
level.  Gauges  are  also  placed  at  the  bottom  of  the  case 
in  order  that  the  presence  of  water  may  be  detected. 

A    thermometer   is   furnished    with    each    transformer,     its 
bulb  extending  into  the  oil  just  below  its  surface.       Tin 
thermometer    has    electrical    contact    devices,    whereby      an 
alarm  may  be  sounded  in  case  the  temperature  of  the  oil 
exceeds   any  predetermined  value. 

Too  little  attention  has  ordinarily  been  paid  to  the 
consideration  of  adequate  means  for  handling  large  trans- 
formers. In  some  instances  no  provision  is  made,  a  great 
deal  of  temporary  rigging  being  required  in  order  to  in- 
stall the  transformers  or  to  remove  them  from  their  cases 
for  inspection  or  repair.  Sometimes  a  travelling  crane  is 
provided  which  renders  the  lifting  of  the  transformers 
very  simple.  Both  the  temporary  lifting  device  and  the 
crane,  ho-wever,  interfere  very  seriously  with  any  high 
tension  wiring  which  may  be  located  above  the  transfor- 
mers. Inasmuch  as  the  logical  position  for  the  high  ten- 
sion wires  is  overhead,  any  method  of  handling  the  trans- 
formers \vhich  will  not  interfere  with  this  wiring  or 
which  could  be  employed  while  the  wiring  is  alive,  is  of 
decided   advantage. 

Each  of  the  Shawinigan  transformers  is  placed  upon  a 
heavy  cast  iron  base  which  normally  rests  upon  six  flang- 
ed wheels  let  into  the  foundation  proper,  cast  in  the  bot- 
tom of  the  base. 

In  front  of  the  transformers  parallel  with  the  line  in 
which  they  are  placed  is  a  track  on  which  is  a  shifting  or 
transfer  truck  supplied,  in  addition  to  the  four  wheels  on 
which  it  moves,  with  six  wheels  placed  in  exactly  the 
same  manner  as  those  on  the  transformer  foundation. 
When  for  any  reason  a  transformer  is  to  be  removed  from 
its  case,  the  truck  is  run  up  directly  in  front  of  the  trans- 
former, from  which  the  leads  and  piping  have  been  dis- 
connected. The  transformer,  moving  easily  on  the  fixed 
wheels,  is  then  pulled  out  on  the  truck.  The  truck  and 
transformer  may  then  be  moved  to  a  point  beneath  a  per- 
manent  hoisting  device. 

If  a  travelling  crane  has  been  installed  for  other  appara- 
tus in  .some  other  part  of  the  building,  the  above  scheme 
can  ordinarily  be  employed  to  bring  the  transformer  with- 
in range   of  this  crane. 

A  novel  feature  \vas  introduced  into  the  design  of  these 
transformers  which  lessens  to  a  great  extent  the  risk  to 
surrounding  property  from  the  presence  of  the  quantities 
of  oil  in  which  the  transformers  are  immersed.  This 
scheme,  which  was  suggested  by  Mr.  R.  D.  Mershon,  in- 
volves the  safe  and  rapid  transfer  of  the  oil  to  a  place  of 
.safetv  in  case  of  fire   in   the  transformer  building. 

The  transformer  cases  are  made  of  heavy  iron.  The  top 
is  of  cast  iron,  heavily  ribbed  and  arranged  to  bolt  to 
the  tank,  an  air-tight  joint  being  effected  by  means  of  a 
lead  gasket.  The  manholes  in  the  top  are  also  made  with 
air-tight  joints,  and  all  the  leads  and  cooling  coils  are 
brought  out  through  the  stuffing  boxes.  .A.t  the  boitom  qf 
the  tank  is  placed  a  large  valve  which  connects  diiect 
with  the  water  mains.  If  a  fire  occurs  in  or  near  the 
building  in  which  the  transformers  are  housed  and  appre- 
hension is  felt  lest  their  cases  be  damaged  and  the  oil  be 
ignited  from  the  heat  of  the  burning  building,  the  emer- 
gency water  inlet  valve  may  be  opened  and  ilie  oil  forced 
out  of  the  top  of  the  transformer  into  the  sink  liolt.  In 
this  place  it  will  be  safe  from  destruction  and  the  danger 
of  great  damage  to  surrounding  property  through  the  re- 
lease of  hundreds  of  gallons  of  burning  oil  v.ill  Ije  avert- 
ed. The  substantial  construction  of  the  case,  together  with 
the  water  which  will  then  fill  it,  will  protect  the  trans- 
former itself  from  harm,  the  only  damage  liable  to  occur 
to  the  transformer  being  the  wetting  which  it  will  re- 
ceive. A  wet  transformer,  however,  may,  by  propel' 
treatment,  without  any  great  difficulty,  be  put  again  into 
condition   for   operation. 

In  the  construction  of  large  high  tension  transformers 
many  serious  problems  are  encountered.  In  addition  to 
the  difficulties  incident  to  the  winding  and  assembling  of 
large  coils,  and  the  care  which  must  be  exercised  in  hand- 
ling the  quantitv  of  insulation  required,  the  question  of 
keeping  the  insulation  in  good  condition  during  manufac- 
ture, shipment  and  installation  is  perhaps  one  of  the  most 
important  problems.  The  presence  of  moLsture  is  fatal  to 
the  insulating  properties  of  the  best  material  which  can 
be  obtained.  Even  with  the  utmost  care  during  manufac- 
ture, a  certain  amount  of  moisture  invariably  finds  its 
wav  into  the  insulation.  Some  methcd  must  be  devised 
then  to  thoroughly  remove  this  before  the  transformers 
can  be  in  the  proper  condition  for  operation. 


Inasmuch  as  it  is  inadvisable  and  impracticable  to  ship 
large  units  in  their  cases  and  under  oil,  the  plans  for  re- 
moving this  moisture  must  comprehend  the  drying  out  of 
the  transformers  at  the  point  of  installation  and  imme- 
diately before  the  oil  is  placed  in  the  cases. 

A  striking  example  of  this  was  presented  by  several  of 
the  transformers  shipped  to  Montreal  and  to  Shawinigan 
Falls.  These  transformers  left  the  States  in  December,  ar- 
riving in  Canada  at  one  of  the  coldest  periods  of  the  win- 
ter. Before  they  arrived  at  their  destination  the  weather 
suddenly  moderated  and  the  atmosphere  was  heavily  im- 
pregnated with  moisture.  The  transformers  were,  how- 
ever, at  a  temperature  many  degrees  below  free.cing  point 
and  on  being  unpacked  were  found  to  be  entirely  covered 
with  a  white  frost  to  a  thickness  of  from  3-S  to  3-4 
inches.  The  weather  continuing  warm,  this  frost  gradu- 
ally melted,  leaving  a  considerable  amount  of  water 
throughout  the  transformers. 

The  manner  in  which  these  transformers  were  success- 
fully dried  out  will  no  doubt  prove  interesting  at  this 
time. 

As  soon  as  possible  the  transformers  %vere  placed  in 
their  cases  without  oil  and  the  tops  put  in  position.  The 
low  tension  windings  were  short  circuited  through  the 
high  tension  windings.  Thermometers  were  placed  at  those 
points  which  might  be  expected  to  develop  the  highest 
temperature    under   these      conditions    of   heating.  These 

thermometers  were  very  carefully  watched  and  the  current 
was  so  regulated  that  the  actual  maximum  temperature 
remained  in  the  vicinity  of  100  degrees  C.  At  this  tem- 
perature both  oil  and  water  vapors  were  thrown  oft  in 
great   quantities. 

Energy  at  500  volts  direct  current  was  available  and 
electric  heaters,  accommodated  to  this  voltage,  were  de- 
signed and  made.  These  heaters  were  enclosed  in  sheet 
iron  boxes  and  connection  was  made  between  them  and 
an  opening  at  the  bottom  of  the  transformer  case  by 
means  of  ordinary  stove  pipe.  The  heaters  delivered  to 
the  transformers  a  great  volume  of  air  heated  to  a  tem- 
perature of  almost  200  degrees  C.  Baffle  plates  were 
placed  inside  the  transformer  cases  so  that  the  hot  blast 
might  not  blow  directly  against  either  the  coils  or  the  in- 
sulation. 

The  hot  air  rose  from  the  bottom  of  the  case  to  the  top, 
pouring  out  of  an  opening  left  in  the  cover.  This  circula- 
tion of  hot  dry  air  tended  to  remove  from  the  inside  of 
the  case  the  vapors  expelled  from  the  interior  of  the 
transformer  by  the  heat  generated  there. 

This  process  was  continued  for  several  days.  Measure- 
inents  of  the  insulation  resistance  were  taken  from  time 
to  time  until  the  results  showed  that  the  transformers 
were  in  even  better  condition  than  they  had  been  when 
they  successfully  under\vent  the  puncture  and  over-poten- 
tial tests  of  100,000  volts. 

While  the  transformers  w^ere  still  hot  the  oil  was  placed 
in  the  cases  and  an  increased  current  circulated  through 
their  windings.  The  quantity  of  this  current  was  such 
that  the  heat  generated  in  the  windings  was  sufficient  to 
maintain  a  fairly  vigorous  circulation  of  oil  through  the 
interior  of  the  transformer. 

No  trouble  was  encountered  in  bringing  the  transform- 
ers up  to  full  voltage  for  the  first  time  and  nothing  has 
since  arisen  which  indicates  that  the  insulation  is  in  any 
other  than  first-class  condition. 

This  paper  would  not  be  complete  without  at  least  a  re- 
ference to  another  important  Canadian  power  transrtjis- 
sion.  The  Montreal  Light,  Heat  and  Power  Company 
transmits  power  from  its  generating  plant  on  the  Riche- 
lieu River  to  Montreal,  eighteen  miles  distant,  at  25,000 
volts. 

These  transformers  have  the  greatest  capacity  of  any 
transformers  ever  built,  namely,  2,750  K.  W.  The  step 
down  station  of  this  line  is  in  the  heart  of  the  city  of 
Montreal,  and  owing  to  city  ordinances  prohibiting  the 
storage  of  quantities  of  oil  within  the  city  limits,  tlie 
air  blast  type  was  chosen. 

These  transformers  are  of  the  same  general  construction 
as  the  Sha^vinigan,  except  of  course  that  they  are  not 
placed  in  cases,  but  are  provided  with  a  neat  cast  iron 
housing.  The  air  is  forced  through  ducts  placed  between 
the  coils  and  between  the  iron  laminations  in  a  manner 
analagous  to  the  natural  circulation  of  oil  through  the 
ventilating  ducts  of  an  oil-insulated  transformer.  The 
amount  of  insulating  material  used  is,  of  course,  greater 
than  in  transformers  of  the  oil  type  designed  for  the 
same  voltage. 

Up  to  the  time  of  the  unfortunate  accident  to  the  dam 
at  Chambly  these  transformers  and  the  transmission  line 
gave  a  service  highlv  satisfactory   in  all   respects. 

In  bringing  this  paper  to  a  close  it  may  perhaps  be  no 
more  than  fair  to  say  that  the  special  emphasis  laid  upon 
the  transfot-mers  of  the  Shawinigan  Water  &  Power  Com- 
pany is  due  to  the  fact,  not  generally  realized,  that  the 
Shawinigan  transmission  system  stands  as  chief  of  the 
three  most  prominent  long  distance,  high  voltage  systems 
in  the  world,  exceeding  one  of  them  in  voltage  and  one  in 
length  of  line;  and  to  the  fact  that  the.se  transformers 
present  the  latest  and  best  features,  electrical  and  me- 
chanical,  of  good  transformer  design. 
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BOILER  INSPECTION. 

The  last  annual  report  of  the  Inspector  of  Factories 
for  Ontario  contains  the  following  chapter  on  "  Boiler 
Inspection,"  over  the  signature  of  Mr.  James  T.  Burke: 

Thorough  boiler  inspection  is  only  possible  under 
government  supervision  ;  while  we  have  some  powers 
under  Section  20  (g)  of  the  Ontario  Factories  Act,  yet 
we  occasionally  receive  reports  of  boiler  explosions 
which  do  not  apply  under  the  Act.  A  boiler  explosion 
usually  carries  with  it  a  loss  of  life,  as  well  as  destruc- 
tion of  property,  and  I  would  recommend  that  the  law 
be  so  amended  that  all  boilers  in  the  Province  of  On- 
tario be  inspected  and  tested  by  some  authorized  repre- 
sentative persons,  who  will  follow  the  modern  practice 
of  ascertaining  whether  boilers  are  safe  in  places  which 
do  not  come  under  Section  20  of  the  Factories  Act  or 
the  Boiler  Inspection  Company  of  the  province. 

Boiler  inspection  is  usually  regulated  under  the  fol- 
lowing order  : 

No.  I.    Hydrostatic  tests. 

No.  2.    External  inspection. 

No.  3.    Internal  inspection. 

The    Hydrostatic    tests    consist    in   applying    a    cold 


A  deposit  of  sediment  or  muddy  matter,  hard  incrusta- 
tion or  scale  on  the  tubes  and  plates,  corrosion  of  any 
part  of  the  boiler,  both  inside  and  outside  fractures  of 
the  plates,    heads,   headers,    etc.,   leakage    around  the 


Mr.  J.  J.  Wright, 
President  Canadian  Electrical  Association. 

water  pressure  to  a  boiler  that  is  completely  filled  with 
water,  after  which  the  inspector  looks  the  boiler  care- 
fully over  in  all  parts  to  see  if  there  are  any  signs  of 
leakage,  or  distress  of  any  kind.  This  test  is  usually 
applied  to  new  boilers  or  boilers  that  have  undergone 
extensive  repairs.  This  test  is  not  considered  to  be 
injurious  to  a  boiler  when  it  is  applied  by  a  man  with 
good  judgment.  The  hammer  test  is  recommended 
also  when  it  can  be  applied. 

External  boiler  inspection  is  made  by  looking  the 
boiler  over  from  outside  to  make  sure  that  the  attend- 
ants are  not  running  it  at  a  higher  pressure  than  is 
allowed,  that  he  is  carrying  plenty  of  water  in  the 
boiler,  that  the  safety  valve  will  blow  off  freely  and  at 
the  pressure  it  is  allowed,  that  the  water  gauges  are  in 
safe  condition,  that  the  boiler  is  not  showing  any  signs 
of  leakage  or  any  bulges  over  the  fire  sheet,  or  signs  of 
distress  of  any  kind. 

Internal  boiler  inspection,  or  hammer  tests,  as  they 
are  sometimes  called,  is  made  by  the  inspector  entering 
the  boiler  through  the  manhole  and  looking  the  inside 
over  carefully  as  well  as  the  outside  of  the  boiler. 
Among  the  things  that  he  has  to  look  out  for  are  these; 


Mr.  K.  a.  Thornton, 
First  Vice-President  Canadian  Electrical  Association. 

tube  ends,  seams,  and  all  other  places  where  such  lenk- 
age  is  possible,  defective  bracing  of  the  flat  parts  of  the 
boiler,  grooving  of  the  plates  or  heads,  burned  or  blis- 
tered parts,  defective  accessories  of  all  kinds,  water 
gauges,  feed  pipes,  blow  pipes,  steam  pressure  gau^ts 
and  safety  valves. 

We  frequently  find  that  a  steam  gauge  has  not  been 
tested  for  several  months,  which  is  wrong  on  account 
of  the  delicacy  of  its  construction;  a  great  deal  de- 
pends upon  its  accuracy.  Moreover,  safety  valves  are 
sometimes  found  weighed  down  with  scrap  material, 
and  they  occasionally  stick,  when  it  is  difficult  to  tell 
whether  the    gauge   or  pop  is  correct.      Such   incidents 


Mr.  a.  a.   Wright, 
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as  these  help  to  explain  some  of  the  unaccountable 
boiler  explosions,  which  upon  subsequent  investigation 
have  shown  neither  low  water  nor  bad  stay-bolts. 
Owners  should  purchase  the  very  best  steam  pressure 
gauges  which  is  the  general  practice,  and  they  should 
be  tested  frequently  while  in  use.  With  the  gauge 
correct,  the  safety  pop  valves  should  be  frequently  set, 
and  any  sticking  should  receive  prompt  attention 
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AMERICAN  INSTITUTE  OF  ELECTRICAL 
ENGINEERS. 

The  twentieth  annual  convention  of  the  American 
Institute  of  Electrical  Engineers  was  held  at  Niagara 
Falls,  N.  Y.,  from  June  29th  to  July  3rd.  Not  only 
was  there  a  record  attendance,  but  the  whole  week  was 
a  continual  round  of  business  and  pleasure  combined. 
Over  five  hundred  of  the  foremost  electricians  on  the 
continent  registered  in  the  first  two  days  alone.  Re- 
presentatives were  present  from  Great  Britain,  France, 
Belgium,  Germany  and  Canada. 

The  headquarters  of  the  convention  were  at  the  Cat- 
aract House,  whilst  the  various  business  sessions  were 
held  at  the  Natural  Food  Company's  Hall. 

The  large  number  of  distinguished  men  present  in- 
cluded representatives  from  Cornell  University,  the 
University  of  Illinois,  Iowa  State  College,  Lehigh  Uni- 
versity, University  of  Missouri,  Ohio  State  University, 
Pennsylvania  State  College,  Purdue  University,  and 
the  Western  University  of  Pennsylvania.  Cornell  and 
Purdue  were  in  special  evidence. 

The  first  included    an    address    from    the    President, 


Charles  F.  Scott,  Pittsburg-h,  Pa., 
President  Ameiican  Institute  Electrical  Engineers. 

Chas.  F.  Scott,  of  Pittsburg,  addresses  of  welcome 
from  the  Mayor  and  local  bodies  :  papers  on  Institute 
branch  meetings  ;  energy  transformations  in  the 
Synchronous  Converter,  and  commercial  alternator  de- 
signs, with  exhaustive  plans  and  blackboard  illustra- 
tions sketehed  upon  the  spot  by  the  leading  men  in 
their  line. 

In  the  afternoon  the  Niagara  power  houses,  the  his- 
toric Falls  and  Rapids,  and  the  various  points  of  inter- 
est were  visited.  An  exhibition  of  the  Hewitt  Con- 
verter and  the  Mercury  Vaper  Lamp,  was  given  in  the 
evening  by  Prof.  Thomas.  This  was  a  wonderful 
demonstration  of  several  things  made  public  for  the 
first  time.  A  female  brass  band  and  orchestra  enliven- 
ed the  p.oceedings. 

Tuesday  was  Electric  Railway  day  and  confined 
principally  to  railroad  papers  given  by  the  leading  ex- 
perts, including  high  speed  problems,  storage  battery 
industrial  locomotives,  predeterminatiou  in  railway 
work,  car  run  tests,  electrical  and  mechanical  specifica- 
tions for  trolley  line  insulators,  the  storage  battery  in 
sub-stations,  and  operation  of  railway  motors  in  ser- 
vice. 


In  the  afternoon  a  technical  tour  of  inspection  was 
made  of  the  electro-chemical  and  other  electrical  instal- 
lations operated  by  Niagara  power,  with  a  grand  re- 
ception and  luncheon  given  by  the  Niagara  Power 
Company.  In  the  evening  a  dance  was  held  at  the 
Cataract  House. 

The  papers  for  discussion  on  Wednesday  were  on 
the  test  of  electrical  apparatus  for  dielectric  strength, 
choice  of  frequency  for  very  long  lines,  methods  of 
bringing  high-tension  conductors  into  buildings,  Y  or 
A  connection  of  transformers,  the  grounded  wire  as  a 
protection  against  lightning,  the  operation  and  main- 
tenance of  high-tension  underground  systems,  electric 
cables  for  high  voltage  service  and  the  use  of  automa- 
tic means  for  disconnecting  disabled  apparatus. 

In  the  afternoon  trolley  trips  were  made  to  Niagara 
Gorge  and  Brock's  monument,  the  evening  being  given 
over  to  a  magnificent  garden  party  and  entertainment 
at  the  Cataract. 

Thursday  and  Friday  was  a  continuance  of  the  val- 
ued papers  and  most  thorough  debate  thereon.  Tech- 
nical trips  by  trolley  and  otherwise  were  taken  also  to 
see  an  illumination  of  the  whirlpool  rapids  at  night. 

A  feature  of  the  convention  was  the  ride  along  the 
river  on  decorated  flat  cars  of  the  Niagara  Falls  and 
Buffalo  line  with  stoppages  at  the  various  plants  en 
route.  J.  R.  H. 


THE  MONTREAL  LIGHT,  HEAT   &    POWER 
COMPANY. 

According  to  the  second  annual  report  of  the  Mon- 
treal Light,  Heat  &  Power  Company,  submitted  at  the 
meeting  of  shareholders  on  June  5th,  the  gross  earn- 
ings of  the  company  for  the  fiscal  year  ended  June 
30th,  1903,  amounted  to  $1,937,560.57,  and  the  net 
profits  to  $718,667.51.  There  were  declared  four 
quarterly  dividends  of  i  per  cent,  each,  which  left  a 
balance  of  $39,333-51,  which  was  placed  to  the  credit 
of  surplus  account. 

The  Queen  street  station  was  during  the  year  re- 
modelled and  made  thoroughly  fire-proof,  thus  reduc- 
ing the  cost  of  insurance. 

Owing  to  the  break  in  the  Chambly  dam  the  com- 
pany suffered  a  loss  in  revenue  and  an  increased 
operating  expense  estimated  at  $153,351.37.  When 
the  reconstruction  of  the  dam  is  completed  the  com- 
pany will  have  1,600  additional  horse  power. 

During  the  year  17,806  incandescent  lamps,  and 
motors  equivalent  to  5,093  horse  power,  were  added 
to  the  company's  circuits,  exclusive  of  the  companies 
recently  acquired. 

There  were  installed  during  the  year  3,565  gas  and 
465  electric  meters,  2,305  gas  stoves  and  1,338  new 
services,  and  7.3  miles  of  new  mains  were  laid. 


The  Dominion  Government  have  granted  incorporation  to  the 
Chatham,  Wallaceburg  &  Lake  Erie  Railway  Comgany,  to  con- 
struct an  electric  railway  from  Rondeau  lo  Wallaceburg;,  with  a 
branch  tiom  Charing  Cross  to  Blenheim.  The  incorporators  in- 
clude George  Stephens,  N.  H.  Stevens,  W.  E.  McKeough  and 
William  Ball,  of  Chatham. 

The  Electrical  Development  Company,  of  Ontario,  Limited, 
are  calling  for  bids  for  the  construction  of  a  wheel  pit  and  two 
tail  race  branch  tunnels  at  Niagara  Falls.  This  company  has 
been  formed  for  the  purpose  oi  undertaking  development  work 
originally  contemplated  by  the  Toronto  &  Niagara  Power  Com- 
pany. The  wheel  pit  about  to  be  construcied  will  be  4S0  feet 
long,  180  feet  deep  and_27  feet  wide,  cut  through  solid  rock. 
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TRADE  NOTES. 

The  Dominion  Motor  &  Machine  Company,  Toronto,  has  been 
succeeded  by  Power  Accessories,  Limited. 

The  Eugene  F.  Phillips  Electrical  Works,  of  Montreal,  have 
just  opened  a  Toronto  office  at  50  Adelaide  Street  West,  with 
Mr.  J.  P.  Thompson  in  charge.  The  company  intend  to  give 
greater  attention  to  their  western  trade  in  future. 

The  R.  E.  T.  Pringle  Company,  Limited,  of  Montreal,  through 
their  St.  John  branch,  have  been  awarded  the  contract  to  equip 
the  steamer  Beatrice  Waring  with  an  electric  light  plant  and 
search  light.  The  plant  will  consist  of  an  1 1 >^  k.  w.  Crocker- 
Wheeler  generator,  which  will  supply  the  current  for  110  lights 
and  the  search  light,  and  a  Leonard  automatic  engine. 

The  Westinghouse  Traction  Brake  Company,  26  Cortland  St., 
New  York,  has  recently  received  from  the  St.  Louis  Transit 
Company,  St.  Louis,  Mo.,  an  order  for  from  fifteen  hundred  to 
two  thonsand  air  brake  equipments  for  street  railway  service. 
This  is  claimed  to  be  the  largest  single  order  for  air  brakes  for 
electric  railway  cars  ever  placed  in  the  United  States  or  abroad. 
A  novel  application  of  induction  motors  is  to  be  made  by  the 
Belleville  Portland  Cement  Company  in  their  cement  plant  at 
Belleville,  Ontario,  which  is  to  be  equipped  throughout  with 
Westinghouse  electrical  apparatus.  A  recent  order  placed  with 
the  Westinghouse  Electric  &  Manufacturing  Company  comprises 
two  450-kilowatt,  engine-type  alternators,  one  100  kilowatt,  D. 
C,  engine-type  generator  and  a  motor-generator  set  consisting 
ot  a  100  kilowatt,  D.  C.  generator  and  a  150  horse-power,  three- 
phase,  type  C  induction  motor.  These  two  D.  C.  machines  are 
to  be  used  for  exciting  the  fields  of  the  A.  C.  generators,  for 
supplying  lighting  circuits  and  for  the  operation  of  a  tramway 
locomotive.  Sixty-two  induction  motors  will  supply  the  motive 
power.  These  include  forty-six  type  C  constant  speed  motors, 
ranging  in  capacity  from  10  to  50  horse  power;  ten  type  F, 
variable  speed  induction  motors,  each  to  be  direct  geared  to  a 
rotary  kiln  and  provided  with  a  controller  permitting  the  oper- 
ation of  the  motor  at  any  one  of  four  speeds  ;  two  type  F  motors, 
each  to  be  direct  connected  to  a  hoist  and  provided  with  standard 
non-reversing  hoist  controller  ;  also  four  400  volt,  type  C  vari- 
able-speed induction  motors  for  the  operation  of  two  overhead 
travelling  cranes,  these  being  providad  with  reversible  crane 
controllers.  Included  in  the  equipment  is  a  Baldwin-Westing- 
house  mining  locomotive  for  operation  on  a  24"  gauge  track  with 
double  trolley.  The  ten-panel  switchboard  consists  of  two 
generator  panels,  three  A.  C.    feeder    panels,  a    double    exciter 


panel,  a  D.  C.  feedsr  panel  (or  the  control  of  the  tramway  circuit 
and  another  to  control  the  circuits  of  the  generator  fields,  and 
two  D.  C.  feeder  panels  for  the  lighting  circuits.  Altogether 
this  will  be  a  novel  and  interesting  plant,  as  the  operation  of 
rotary  kilns  by  direct  connection  to  variable  speed  induction 
motors  is  a  new  departure  from  the  usual  method  of  supplying 
power  to  this  class  ot  machines. 


NOTES  OF  THE  C.  E.  A.  CONVENTION. 

The  Bullock  Electric  company  registered  all  in  attendance, 
giving  each  a  numbered  button  and  a  metal  souvenir  badge. 

Everybody,  and  the  older  members  of  the  Association  in  par- 
ticular, were  pleased  to  see  at  the  C.  E.  A.  convention  the  famil- 
iar countenance  of  Mr.  C.  F.  Medbury,  who  is  now  with  the 
Westinghouse  Company  at  Detroit. 

The  Canadian  General  Electric  Company  gave  away  to  the 
visiting  members  and  ladies  a  beautiful  souvenir  badge  in  the 
form  of  a  minature  arc  lamp  attached  to  a  red,  white  and  blue 
ribbon.     The  demand  for  these  novel  souvenirs  was  very  great. 

Other  invitations  received  were  from  the  Chapman  Double 
Ball  Bearing  Company  and  the  Henderson  Roller  Bearing  Com- 
pany, both  of  which  had  special  exhibits  prepared  for  the  Con- 
vention, which  were  visited  by  a  large  number  of  the  street  rail- 
way men,  who  saw  in  these  exhibits  a  great  saving  of  power. 

The  dinners  given  in  the  grilL  room  by  the  Westinghouse  and 
Bullock  companies,  and  the  hospitality  shown  to  the  delegates 
by  the  Richmond  Conduit  Company,  Howarth  &  Sadler,  Chap- 
man Double  Ball  Bearing  Company,  and  the  Canadian  General 
Electric  Company,  were  of  such  excellent  quality  as  to  make  the 
members  yearn  for  the  coming  of  another  convention. 

Several  photos  of  the  Convention  were  taken.  Among  the 
ladies  in  attendance  were  Mrs.  J.  E.  Skidmore,  Cobourg  ;  Mrs. 
W.  H.  Breithaupt,  Berlin  ;  Mrs.  Saxby,  Bowmanville  ;  Miss 
Belle  Maunder,  the  Misses  Haworth,  Miss  Howland,  Toronto  ; 
Miss  F.  A.  Reesor,  Lindsay  ;  Mrs.  J.  W.  Purcell,  Walkerville  ; 
Mrs.C.H. Mortimer,  Toronto  ;  Mrs.  Bowlby,  Berlin  ;  Miss  Boyd, 
Berlin  ;  Miss  Reagan,  Cincinnati  ;  Mrs.  Evans,  Quebec  ;  Mrs. 
R.  J.  Parke,  Toronto,  and  a  number  of  others  whose  names  we 
were  unable  to  learn. 


Mr.  G.  R.  Duncan,  M.  Sc,  superintendent  and  electrician  of 
The  Montreal  Pipe  Foundry,  was  married  in  Ottawa  recently,  to 
Miss  Florence  Benedict. 


Swiiciitioarfls '»-  Panel  Boards 


SEND    US   YOUR  SPECIFICATIONS 


We  also  moLnvifacture  a  full  line  of  Knife 
Switches,  Time  Switches  and  the  Hill 
AutomoLtic  Sw^itcK     v     V     V     V    V    v 


The  Hill  Electric  Switch  Co.,  Limited, 


426  St.  Paul  Street 
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SPARKS. 

By  a  vote  of  5  to  4  the  council  of  Fredericton,  N.  B.,  have  de- 
cided to  install  a  municipal  electric  light  plant. 

The  City  Council  of  Winnipeg,  Man.,  are  considering  a  propo- 
sition for  establishing  a  municipal  telephone  system. 

The  Bell  Telephone  Company  have  recently  completed  a  long 
distance  telephone  line  on  the  south  shore  of  the    Ottawa    River. 

The  Bell  Telephone  Company  are  installing  a  metallic  service 
in  Parry  Sound,  Ont.  The  local  manager  there  is  Mr.  R. 
Weller. 

The  Sarnia  Gas  &  Electric  Company,  Sarnia,  Ont.,  have 
been  given  permission  to  increase  their  capital  from  $75,000  to 
$225,000. 

The  bill  of  the  town  of  Listowel,  empowering  the  council  to 
purchase  the  electric  light  plant  has  been  passed  by  the  Ontario 
Legislature. 

Mr.  WilUiam  O'Leary,  electrical  engineer,  of  Montreal,  is  in- 
stalling in  St.  Joseph's  University  at  Memramcook,  N.  B.,  a 
complete  electric  light  plant. 

His  Majesty,  King  Edward,  has  given  instructions  to  have 
electricity  installed  throughout  his  residence  at  Sandringham,  to 
replace  gas  lighting,  which  has  heretofore  been   in  general   use. 

A  cempany  is  being  formed  by  Mr.  S.  V.  Nicholls  Halstead, 
manager  of  the  Summit  Lake  Mining  Company,  to  construct  a 
telephone  line  between  the  Manitou  Mines  and  Dinorwic,  Dry- 
den,  Wabigoon  and  Goldrock,  Ont. 

The  Wallingford  Mica  &  Mining  Company,  composed  of 
American  capitalists,  have  established  a  mica  factory  in  Ottawa 
in  which  fifty  hands  are  employed.  Mica  mines  in  Templeton 
and  Hull  townships  are  being  operated. 

Financial  arrangements  have  been  made  for  a  considerable 
extension  of  the  lines  of  the  Havana  Electric  Railway  Company, 
in  which  Canadians  are  largely  interested.  Mr.  Edwin  S.  Han- 
son, of  Montreal  is  President  of  the  Company. 

A  large  double  truck  car  of  the  Montreal  Street  Railway  left 
the  track  on  St.  Antoine  Street  and  crashed  into  a  cigar  store, 
breaking   doors   and    windows   and    scattering  the  goods  in  the 


store.  Although  there  were  upwards  of  50  people  in  the  car  no 
one  was  injured. 

Mr.  L.  T.  Barclay,  of  Whitby,  Ont.,  has  made  application  to 
the  Dominion  Parliament  for  the  incorporation  of  the  Algonquin 
Lumber  &  Power  Company,  to  conduct  a  ffeneral  lumbering  and 
manufacturing  business  and  to  generate  electricity. 

The  West  Isle  Telephone  Company,  Limited,  has  been  incor- 
porated, to  provide  a  telephone  system  on  Deer  Island,  Char- 
lotte County,  N.  B.  The  promoters  include  Messrs.  Fred  A. 
Richardson  and  W.  A.  Randall,  of  Deer  Island. 

As  the  result  of  an  explosion  in  the  east  end  station  of  the 
Montreal  Light,  Heat  &  Power  Company,  Napoleon  Marian, 
fireman,  was  killed,  and  John  Schwab,  fireman,  seriously  injured. 
A  report  on  the  accident  will  be  made  by  E.  O.  Champagne, 
boiler  inspector. 

The  People's  Rapid  Transit  Railway  Company,  of  Toledo, 
Ohio,  have  awarded  a  contract  to  Morrison,  Fowler  &  Scott  for 
grading,  covering  the  route  between  Napoleon  and  Defiance. 
The  plan  is  to  build  north  from  Cincinnati  and  south  from  To- 
ledo. The  project  contemplates  a  road  220  miles  long.  It  is 
probable  that  the  name  of  the  company  will  be  changed  to  the 
Toledo  &  Cincinnati  Short  Line  Railway. 

The  Montreal  Street  Railway  are  studying  the  formation  of  a 
mutual  benefit  association  among  the  employees,  and  are  in  com- 
munication with  several  companies  having  such  an  association  in 
successful  operation.  The  objects  are  to  bring  the  men  in 
closer  touch  with  the  management  and  to  create  a  fund  for  relief 
of  the  sick  and  injured,  to  give  assistance  to  widows  and  children 
and  to  provide  pensions  for  those  who  have  grown  old  in  the 
service. 

The  annual  meeting  of  the  Canadian  Telephone  Company  was 
held  at  Sawyerville,  Que.,  recently,  when  very  satisfactory  re- 
ports were  submitted.  The  company  now  have  482  telephones, 
distributed  as  follows  :  Sawyerville,  105  ;  Cookshire,  iSj  ; 
Bishop's  crossing,  46  ;  Lake  Megantic,  45 ;  Bury,  42  ;  St.  Malo, 
33  ;  Angus,  29  ;  Marbleton,  27  ;  Paquette,  27  ;  La  Patre,  22  ; 
Scottstown,  13  ;  Milan,  9.  The  miles  of  poles  are  275  and  of 
wire  546. 
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ARE  YOU  THINKING 

of  Trying  to  Increase 
Yout  Earnings  ? 


Probably  the  best  way  is  to  secure  a  good  motor  load. 
Our  SINGLE  PHASE  SELF  STARTING 
MOTORS  give  equal  satisfaction  installed  on  Single 
phase  circuits  or  one  phase  of  a  Multiphase  circuit. 
They  require  only  one  transformer  to  operate  them. 
We  will  gladly  tell  you  what  they  have  done  for  others, 
and  what  they  can  do  for  you.    Built  in  sizes  /^  to  35  h.p. 

Waoner  ElectriG  MTo.  60..  si  louis,  u.s.fl. 
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BROTHERHOOD  OF  ELECTRICAL  WORKERS. 

A  largely  attended  conference  of  the  Canadian  mem- 
bers of  the  International  Brotherhood  of  Electrical 
Workers,  was  held  in  Toronto  on  July  4th.  Delegates 
were  present  from  London,  Ottawa,  Winnipeg,  Sault 
Ste.  Marie,  Hamilton,  St.  Catharines,  Quebec,  Mont- 
real, Toronto  and  other  places,  representing  over  three 
thousand  members. 

Mr.  H.  J.  Hurd,  Grand  Vice-President  of  the  Inter- 
national Union,  presided.  The  conference  endorsed 
the  passing  of  by-laws  for  towns  and  cities  making  it 
compulsory  for  all  electrical  workers  to  pass  a  com- 
petitive examination  as  to  proficiency  for  the  safety  of 
the  public.  A  warm  discussion  was  held  over  the  ef- 
forts that  are  now  being  made  to  nationalize  all  Can- 
adian unions  and  sever  their  International  relations, 
and  a  motion  endorsing  the  actions  of  the  International 
Brotherhood  and  pledging  the  hearty  support  of  the 
Canadian  conference  for  the  future  was  passed 
unanimously. 


SPARKS. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Guelph,  Ont., 
for  the  purpose  of  taking  over  the  electric  street  railway. 

Mr.  E.  Shipton,  ot  the  Vancouver  Electrical  Works,  has  sub- 
mitted a  proposition  to  install  an  electric  plant  for  the  corporation 
of  the  North  Vancouver,  B.  C. 

Correspondence  from  Fort  William,  Ont.,  states  that  F.  H. 
Clergue  has  announced  his  intention  of  at  once  developing  the 
water  power  of  the  Kakabeka  Falls. 


New  tenders  have  been  invited  for  supplying  electric  power 
for  the  City  of  Winnipeg,  t  he  companies  tendering  to  submit 
their  own  specification. 

Mr.  William  C.  Campbell,  President  of  the  Detroit  Trolley 
Wheel  &  Electrical  Equipment  Company,  recantly  visited 
Toronto  and  other  cities  wiih  the  object  of  forming  a  Canadian 
company  for  the  manufacture  and  sale  of  Potts'  trolley  wheel 
and  other  articles. 

At  the  annual  meeting  of  the  Laurie  Engine  Company, 
Montreal,  held  last  month,  the  old  board  of  directors  was  re- 
elected, as  follows:  President,  C.  E.  L.  Porteous  ;  Vice-Presi- 
dent, William  Yuile  ;  John  Laurie,  F.  L.  Wanklyn,  C.  W.  Davis, 
Walter  H.  Laurie  and  W.  G.  Ross. 

The  Nova  Scotia  Telephone  Company  held  its  annual  meeting 
in  Helifax  last  month.  The  total  earnings  for  the  year  were 
$111,007.83  and  the  expenses  $79,163-77,  leaving  a  bolance  of 
$31,844.06.  A  dividend  of  6  per  cent,  for  the  year  was  declared. 
The  number  of  instruments  under  rental  is  2,969.  Forty-five 
miles  of  pole,  146  miles  of  copper  wire  and  33  miles  of  iron  wire 
have  been  added  to  the  long  distance. 

Frank  Van  Tuyl  &  Company,  electrical  engineers,  of  Detroit, 
hove  submitted  to  the  council  of  Windsor,  Ont.,  a  report  on  the 
electric  plant  in  that  town.  They  recommend  the  installation  of 
new  generators,  transformers,  switch-boards  and  arc  lamps,  at 
an  approximate  cost  of  $8,580.  They  point  out  the  the  efficiency 
of  the  the  old  type  of  arc  lighting  machine  is  only  64,  whereas 
that  of  the  new  type  would  be  93. 

The  annual  meeting  of  the  New  Brunswick  Telephone  Com- 
pany was  held  at  Fredericton  on  June  9th.  The  usual  dividend 
of  4  per  cent,  on  the  capital  stock  was  declared.  It  was  decided 
to  string  a  copper  metallic  line  from  Fredericton  to  St.  John  and 
from  Moncton  to  St.  John.  The  officers  chosen  for  Ihe  ensuing 
year  are  as  follows  :  President,  Hon.  A.  G.  Blair  ;  vice-president, 
J.  L.  Black  ;  managing  director,  Senator  Thompson  ;  secretary 
and  treasurer,  W.  E.  Smith. 
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TELEPHONES 

AND    SUPPLIES. 

The  Socyer  Electric  CompOciAy 


10-12-14  Bea^ver  Ha.ll  Hill.  MONTREAL 
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Direct  Current  Multipolar 
Generators 


Direct-Connected  to  a  throttle- 
governed  Sleeper  Engine. 


For 


INDEPENDENT  UNITS 

your  FACTORY,  your  SAWMILL,  your  STORE,  your 
YACHTS  and  your  STEAMERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


The  armatures  will  not  heat. 

The  commutators  will  not  spark. 

The  control  is  automatic,  there  is  no  fluctuation  of  light. 

Taken  altogether  they  are  the  most  efficient  and  the  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 


Write  us  for  particulars,   catalogs  and   prices. 


The  SLEEPER.  ENGINE  COMPANY,  Limited 

Office  and  works,  corner  Darling  aLnd  Notre  DaLme  Streets.  Montreal 
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VANCOUVER  TRANSMISSION  PLANT.  on  the  shore  of  the  North  Arm  of  Burrard    Inlet,   into 

By  Wyatt  H.  Allen.  which  the  water  wheels  will  discharge. 

In  the  early  summer  of  1902  work   was   commenced  The  dam  at  the  outlet  of  Coquitlam  Lake    will    raise 

on  the  hydro-electric  transmission    plant    of    the    Van-  the  water  12  ft.    above    low    water    level.      It    will    be 

couver    Power    Company,    Limited,    near    Vancouver,  constructed  of  rock-filled  timber  crib,  a  type  which  has 

B.  C,  and  while  the  completion  of  the  undertaking    is  proven     thoroughly    successful    in      many     mountain 

yet  a  matter  of  a  year  or  more,  there  are    many    items  streams.     The   materials    are    provided    by    nature    in 

of  interest  connected  with  the  construction  in  progress  ample  quantity  at  the  point  where  they  will    be    us:d. 

and  the  plans  for  the  completed  equipment.  The  dam   will    be    planked    and    constructed   with    an 

The    installation    of   the    plant    is    for    the    purpose  apron,    extending    far   enough    down    stream    to    pre- 

of    furnishing    light    and    power    for    operating    the  vent  any  back  cutting  action  by  thewater  flowing  over. 


street  and  interurban 
railways  in  Vancouver, 
New  Westminster  and 
Burnaby,  and  will  ulti- 
mately have  a  capacity 
of  24,000  h.p.,  for  which 
the  hydraulic  end  of  the 
plant  is  being  developed. 
The  initial  installation  of 
machinery  will  have  a 
capacity  of  6,000  h.  p. 

The  sources  of  water 
supply  for  power  are  two 
very  deep  glacial  lakes, 
known  as  Coquitlam  and 
Trout,  or  Lake  Beauti- 
ful. Their  situation  with 
respect  to  one  another 
and  to  Vancouver  is 
shown  on  the  accom- 
panying map.  The  first 
mentioned  lake  has  an 
area  of  2,300  acres,  and 
is  at  an  elevation   of   32 


Map  of  FroposiiU  Development. 


The  tunnel  is  9  ft. 
wide  by  9  ft.  in  height, 
with  rounded  corners, 
and  is  being  driven  from 
both  ends  by  compressed 
air  drills.  At  the  por- 
tals open  cuts  were 
carried  into  the  solid 
rock,  and  at  one  end, 
where  the  depth  of  the 
open  cut  became  incon- 
venient, a  tunnel  was 
driven  for  a  short  dis- 
tance, temporarily  tim- 
bered, and  the  ground 
above  the  roof  of  the 
tunnel  stoped  down 
through  chutes  in  the 
roof  directly  into  the 
car.  Before  the  machine 
drills  and  air  compres- 
sors arrived,  hand  drills 
were  used,  and  the 
average     progress     was 


ft.  above  the  latter,  which  has  an    area   of   460    acres,      two  feet  per  day  in  each  heading,  but  since  the  advent 
Both  lakes  are  surrounded  to  their  outlets    by    rugged      of  the  drilling  machinery  this  has  been  increased  to    10 


mountains,  rising  abruptly  from  the  shore  lines,  and 
between  the  two  towers  a  granite  range,  4,000  ft. 
above  the  water. 

It  is  through  this  range  that  a  tunnel,  13,000  ft.,  or 
nearly  2j4  miles  in  length,  is  being  driven  to  connect 
the  two    lakes    for    the    purpose    of   using    the    stored 


ft.  per  day.  A  system  of  electric  haulage  has  been 
installed  to  facilitate  the  rapid  and  economical  re- 
moval of  the  muck.  The  plant  at  each  end  includes  a 
loo  h.  p.  boiler,  60  k.  w.,  500-volt  generator  and  a 
four-drill,  two-stage  air  compressor. 

Ventilation  is  provided  for    by    a    12-in.    galvanized 


waters  of  Coquitlam  for  the    main    supply    and   Trout  iron  pipe,  through  which  the  air  is  exhausted  by  means 

Lake  as  a  balancing  reservoir.  of  an  air  jet  under    100    lbs.    pressure,     acting    as    an 

Both  lakes  will  be  controlled  by  dams  at  their  outlets  ejector.     This   is   only    put    in    operation    for    a    few 

and  from  the  dam  at  Trout  Lake  steel    pipe    lines    will  minutes  after  each   blast    to    remove    the    smoke,  the 

convey  the  water  under  an  effective  head  of  390    ft.    to  exhaust  from  the  air  drills  furnishing  all  the    fresh    air 

the  power  station,  located  just  above    high    tide    mark  necessary  at  other  times.      A  concrete  dam  350  ft.  long 
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on  the  crest  and  50  ft.  high  is  now  in  course  of  con- 
struction across  the  outlet  from  Trout  Lake,  and 
arrangements  have  been  made  for  bringing  ten  54-in. 
pipe  lines  from  the  dam,  but  only  three  lines  will  be 
completed  at  the  present  time.  Each  steel  pipe  line 
will  be  1,600  ft.  in  length,  48  in.  in  diameter  at  the 
upper  end,  44  in.  in  the  middle  section,  and  42  in.  at 
the  power  station.  Close  to  the  power  station  site  on 
the  shore  of  the  North  Arm,  a  wharf  has  been  erected, 
at  which  steamers  and  barges  from  Vancouver  may 
discharge  their  freight  on  to  the  cars  of  an  incline 
tramway,  built  from  the  wharf  to  the  tunnel  portal  at 
Trout  Lake. 

By  this  means  all  material  for  the  camp  at  the 
tunnel  portal  and  for  the  dam  and  pipe  lines  is  delivered 
rapidly  and  with  the  least  possible  handling. 

To  deliver  material  to  the  tunnel  camp  at  the  Co- 
quitlam  portal  is  quite   a   different    undertaking,    since 


The  wheel  centers  are  of  the  steel  disc  type,  and  fitted 
with  cast-steel  buckets,  secured  to  the  wheel  rim  by 
turned  steel  bolts  driven  in  reamed  holes.  The  hubs 
of  the  wheel  centers  are  bored  out  for  a  press  fit  on  a 
shaft  12  in.  in  diameter,  and  will  be  pressed  on  in 
place  at  the  power  station.  Each  wheel  will  be  en- 
closed in  a  cast-iron  housing,  and  provided  with  cen- 
trifugal discs  and  pockets,  and  suitable  drain  pipes  for 
preventing  leakage  of  water  along  the  shaft. 

Probably  the  most  interesting  feature  of  the  equip- 
ment is  the  single  combination,  deflecting  and  needle 
regulatmg  nozzle  provided  for  each  water  wheel,  and 
fitted  with  a  high-pressure  ball  joint,  which  is  leather- 
packed,  and  rocks  on  forged  steel  trunnion  bolts.  The 
joint  permits  of  effecting  regulation  by  deflecting  the 
nozzle  by  governor  or  hand,  independent  of  the  control 
of  the  needle,  thus  permitting  of  load  and  speed  varia- 
tions, independent  of  any  change  of  velocity  in  the  pipe 


\        / 

Fig.  2 — Elevations  and  Plan  of  Water  Wheels  and 
Generators. 

it  can  only  be  reached  by  wagon  road  from  a  station 
on  the  Canadian  Pacific  Railway,  ten  miles  distant. 
For  the  greater  part  of  the  distance  the  road  pene- 
trates the  dense  forests,  and  in  winter  can  be  kept  in  a 
passable  condition  only  by  constant  attention. 

The  power  station  will  be  constructed  of  granite 
masonry  and  much  of  the  material  excavated  to  obtain 
a  building  flat  will  be  used  in  the  walls. 

The  water  wheel  equipment  will  consist  of  three  sets 
of  impulse  wheels,  made  by  the  Pelton    Water    Wheel      wheels  will  be  mounted  on  a  common  bed  plate,  with  a 
Company,  each  set  capable  of  developing   a   maximum      120  h.  p.  induction  motor  between    the    two    exciters. 

Each  exciter  will  be  provided  with  a  pair  of  jaw  clutch 
couplings  and  shifter  rigging,  so  that  either  water 
wheel  will  drive  its  exciter  and  the  induction  motor  at 
the  same  time.  The  motor  leads  are  connected  to  the 
main  bus-bars,  and  the  motor  is  normally  run  at 
synchronous  speed,  neither  giving  nor    taking    electric 


lines.  The  deflecting  portion  of  the  nozzle  is  counter- 
balanced by  hydraulic  pressure,  so  that  quick  operation 
can  be  secured  from  the  governor  on  account  of  the 
absence  of  inertia  of  heavy  counterbalanced  weights. 
The  taper  pipe  of  the  nozzle  is  provided  with  the 
necessary  geared  connections  for  hand  control  of  the 
needle,  and  will  have  a  tell-tale  indicator  showing  the 
size  of  the  stream  for  all  positions  of  the  needle. 

The  shaft  of  each  unit  is  13  in.  in  diameter  in  the 
journals  and  will  be  carried  in  two  ring  oiling,  ball  and 
socket  bearings.  The  enclosing  shells  of  the  oil  com- 
partments are  provided  with  cooling  pipes,  connected 
through  the  pedestal  with  the  main  wheel  compart- 
ments and  controlling  valves,  so  that  cooling  water 
after  being  discharged  from  the  wheels  may  flow  con- 
tinuously through  them  to  keep  the  oil  cool. 

For  each  wheel  is  provided  a  24-in.  high-pressure 
gate  valve,  with  roller  bearing  thrusts.  The  gates  are 
all  furnished-  with  the  usual  hand  wheel,  and  in  addition 
there  is  provided  a  worm  gear  device,  which  can  be 
connected  at  will  to  facilitate  the  working  of  the  gate 
when  nearly  closed. 

The  governing  of  the  water  wheel  units  will  be 
effected  by  means  of  three  Lombard  governors.  The 
type  adopted  operates  under  water  pressure,  and  the 
water  used  by  them  will  be  first  passed  through  a  filter 
tank,  located  some  200  ft.  above  the  power  house. 

The  two    80    k.  w.    exciters    with    their    respective 


of  3,000  h.  p.  at  200  r.  p.  m.,  under  the  effective  head 
of  390  ft.,  and  one  set  consisting  of  200  h.  p.  wheels 
for  driving  the  exciters  at  580  r.  p.  m.  Each  of  the 
main  units  will  consist  of  two  overhung  wheels,  one 
mounted  on  each  end  of  the  shaft  of  a  1,500  k.  w. 
Westinghouse    engine    type     rotating-fisld    generator. 
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power.  Should  the  exciter  water  wheel  nozzle  become 
clogged  and  the  speed  fall,  the  motor  immediately 
takes  power  from  the  bus-bars  and  drives  the  exciter 
until  the  nozzle  is  cleared  by  the  attendant,  or  the 
other  exciter  unit  started  up.  The  deflecting  nozzles 
of  the  exciters  are  arranged  for  hand  regulation  from 
the  exterior  ot  the  wheel  case  through    worm    gearing. 

The  contract  for  the  entire  electrical  equipment  has 
been  awarded  to  the  Westinghouse  Electric  &  Manu- 
facturing Company,  and  includes  the  apparatus  for  the 
generating  station  and  the  sub-stations  at  Vancouver 
and  Burnaby. 

The  three  1,500  k.  w.,  60-cycle,  2,200  volt  alter- 
nators for  the  power  station  are  of  the  rotating  field 
type,  and  arranged  for  a  movement  of  the  external 
frame  in  a  direction  parallel  to  the  shaft  to  allow 
access  to  the  windings. 

For  the  control  of  the  apparatus  at  the  power  station 
the  switchboard  will  contain  nine  panels,  one  for  the 
induction  motor  and  one  for  each  exciter,  three  panels 
for  control  of  the  main  units,  and  three  for  the  control 
of  the  three  sets  of  550  k.  w.  air-cooled  transformers, 
with  their  motor  blower  sets,  consisting  of  20  h.  p 
motors  and  iio-in.  Sturtevant  fans. 

The  step-up  transformers,  static  interrupters,  high- 
potential  switches  and  lightning  arresters  will  be  in- 
stalled in  a  separate  building  located  on  the  hill  above 
and  just  back  of  the  power  house.  As  the  static  in- 
terrupters contain  oil,  they  will  be  separated  from  the 
main  room  and  each  other  by  brick  partitions. 

The  machinery  for  the  sub-stations  includes  the 
usual  transformers,  rotary  converters,  switchboards, 
etc.,  for  the  reception  and  distribution  of  transmitted 
power. 

The  route  of  the  transmission  lines  to  Vancouver  is 
16  miles  in  length,  and  involves  the  crossing  of  a 
navigable  arm  of  Burrard  Inlet,  with  a  span  of  2,800 
ft.      On  one  side  two  steel  towers  140  ft.  in  height  will 


KiG.  3 — Temporary  Crib  Dam. 

be  erected  to  support  twelve  9-16-in.  galvanized  plow 
steel  cables  with  wire  centers,  but  on  the  opposite  side 
there  is  high  ground  and  the  cables  will  be  supported 
on  poles. 

Two  independent  transmission  lines,  each  consisting 
of  two  3-wire  circuits  of  No.  2  copper,  will  be  con- 
structed on  the  same  right  of  way,  to  a  point  near 
Barnet.  From  here  one  line  will  be  continued  to  Van- 
couver and  the  other  to  Hurnabv. 


A  transmission  line  already  exists  between  Burnaby 
and  Vancouver,  which  will  be  reconstructed  to  carry 
20,000  volts,  the  pressure  to  be  used  on  the  new  lines, 
and  a  new  line  will  be  built  from  Burnaby  to  New 
Westminster,  thus  providing  what  is  in  effect  a  double 


Fig.  4. — View  of  Inclined  Tramway  from  Wharf. 

transmission  line  over  the  entire  distance    between    the 
power  station  and  each  of  the  sub-stations. 

Mr.  Wynn  Meredith,  of  the  Engineering  Offices,  of 
San  Francisco,  is  directing  the  entire  work,  assisted 
by  Messrs.  Hermon  and  Burwell,  civil  engineers,  of 
Vancouver. — Electrical  World  and  Engineer. 


OIL  AS  A  SCALE  REMOVER. 

One  of  the  best,  and  most  talked  of  and  most  abused 
methods  of  removing  boiler  scale,  regardless  of  its 
thickness,  is  the  introduction  of  coal  oil.  The  proper 
quantity  will  depend  upon  how  fast  the  scale  comes 
off  ;  this  varies  in  different  localities.  In  some  cases 
one  pint  in  ten  hours  is  about  right,  in  others  one-half 
pint  and  even  one-fourth  pint  has  been  found  sufficient. 
Very  few  boilers,  no  matter  what  size,  require  more 
than  one  pint  in  twenty-four  hours,  the  oil  to  be  fed 
into  the  feed  pipe  a  drop  at  a  time.  This  will  be  found 
sufficient  for  a  boiler  that  will  figure  out  150  horse- 
power at  twelve  square  feet  per  horsepower.  Smaller 
boilers  will  usually  require  an  amount  in  proportion  to 
their  size. 

One  mistake  engineers  frequently  make  when  using 
kerosene  oil  is  in  using  too  much.  Whether  this  is  due 
to  the  recommendation  of  the  parties  selling  the  feeder, 
so  as  to  prove  their  claims  of  efficiency  by  the  rapid 
loosening  of  the  scale,  or  to  the  desire  for  early  results 
on  the  part  of  the  engineer,  is  not  for  us  to  say,  but  it 
is  a  fact  learned  by  experience  that  there  are  more 
men  usm?  too  much  oil  than  loo  little. 


Tlie  Great  Falls  Power  Company  is  the  only  one  that  has  sub- 
milted  a  tender  for  the  supply  of  electric  energfy  for  the  city  of 
Winnipeg,  the  price  being  $50  per  annum  per  horse  power. 

The  Sarnia  Gas  &  Electric  Light  Company  have  arranged  to 
obtain  a  supply  of  sawdust  for  fuel  from  the  Cleveland-Sarnia 
Saw  Mills  Company.  The  sawdust  will  be  conveyed  from  the 
mill  io  the  boilers  of  the  electric  light  company  by  automatic 
carriers. 
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ELECTRIC  LIGHT  AND  WATERWORKS 
PLANT  AT  KAMLOOPS,  B.  C 

In  the  year  1894  the  corporation  of  the  City  of 
Kamloops  decided  to  install  and  operate  their  own 
waterworks  and  electric  lightings  plants.  One  year 
later  the  waterworks  was  completed  and  in  the  spring 
of  the  following  year  the  electric  light  plant  was  put  in 
operation. 

The  waterworks  at  that  time  consisted  of  two  return 
tubular  boilers,  built  by  the  William  Hamilton  Manu- 
facturing Company,  of  Peterboro,  Ont.,  and  two  duplex 
pumps,  one  being  a  Worthington  with  a  capacity  of  600 
gallons  per  minute  and  the  other  a  Northey  under- 
writer's pump  having  a  capacity  of  900  gallons  per 
minute  against  a  head  of  160  lbs.  pressure  per  square 
inch. 

The  electric  light  plant  consisted  of  one  Robb-Arm- 
strong,  high  speed,  simple,  automatic  engine,  cylinder 
diameter  13",  stroke  12",  running  at  310  r.p.m.,  which 
was  belted  to  a  60  k.w.  United  Electric  Improvement 
Co.  (Philadelphia,  Pa.)  alternator  having  a  fre- 
quency of  125  cycles,  1000  volts,  at  680  r.p.m. 

The  machinery  was  all  installed  in  one  building  and 
continued      to     give     satisfaction    until      1900,    when 


Fig.  1. — Floor  Plan  of  Municipal  Power  House, 
Kamloops,  B.  C. 

the  rapidly  increasing  demand  for  both  water  and  light 
rendered  the  extension  of  plant  necessary.  After 
receiving  the  advice  of  Mr.  Willis  Chipman,  C.  E.,  of 
Toronto,  the  City  Council  decided  to  abandon  the  old 
site  and  construct  complete  new  works.  This  was 
done,  and  in  the  fall  of  1902  the  new  works  were  taken 
over  ;  the  old  pumps  and  electric  plant  being  removed 
to  the  new  building. 

The  power  house  (Fig.  2)  is  built  of  brick  on  granite 
and  cement  foundations,  and  has  a  frontage  on  Lome 
Street  of  80  feet,  with  a  depth  of  60  feet,  the  interior 
being  divided  on  logtitudinal  centre  line  by  a  brick  fire 
wall  extending  the  entire  length,  making  on  one  side 
dynamo  and  engine  room  60  ft.  x  28  ft.  6  in.,  workshop 
28  ft.  6  in.  X  10  ft.,  office  and  lavatory,  etc.,  28  ft.  6  in. 
X  10  ft.;  on  the  other  side  the  space  is  again  divided  by 
a  brick  partition,  making  pump  room  28  ft.  6  in.x30  ft. 
and  boiler  room  28  ft.  6  in.  x  47  ft. 

The  building  is  roofed  with  galvanized  iron,  with 
standing  seams,  laid  on  shiplap,  the.  whole  being  car- 
ried by  heavy  timber  trusses,  by  which  the  machinery 
can  be  hoisted  for  repairs,  etc.  The  whole  building  is 
well  designed  and  constructed,  comfortable  and  conven- 
ient, and  presents  a  very  neat  and  attractive  appearance. 


The  new  electric  light  plant  consists  of  a  Robb-Arm- 
strong,  tandem  compound,  condensing,  side  crank  en- 
gine, cylinders  12"  and  20"  in  diameter  by  16"  stroke, 
running  at  210  r.p.m.,  which  is  connected  to  a  Northey 
jet  condenser.  It  is  giving  splendid  satisfaction,  making 
an  actual  saving  of  1300  lbs.   of  coal  per  12  hours  run 


Fig.  2. — Power  House. 

over  the  high  speed  simple  engine  formerly  used,  and 
this  when  the  sngine  is  running  under  most  disadvant- 
ageous conditions  of  light  load,  while  the  former 
engine  was  run  under  fairly  good  conditions,  being  for 
the  greater  part  of  the  time  well  loaded.  The  saving 
will  be  more  noticeable  as  the  load  is  increased.  This 
engine  was  manufactured  and  supplied  by  the  Robb 
Engineering  Company,  of  Amherst,  N,  S.  It  is  belted 
to  a  Canadian  General  Electric  standard  120  k.w. 
composite  wound  single  phase  alternator  having  a 
frequency  of  125  cycles,  1000  volts,  at  a  speed  of 
1070  r.p.m.,  and  gives  very  close  regulation. 

The  switchboard  (Fig.  4)  is  of  blue  Vermont 
marble,  finely  polished,  and  fitted  with  quick  break 
switches,  detachable  fuse  blocks,  and  Weston  in- 
struments in  black  oxide  finish,  the  whole  presenting  a 
very  handsome  appearance.  The  lightning  arresters, 
rheostats,  transformers,  etc.,  are  mounted  on  the  back 
of  the  board.  The  old  board  is  temporarily  set  on  one 
side.  At  the  present  time  there  are  about  3,000  16 
c.  p.  lamps  wired    on    the    circuits,    not    including    the 


Fig.  3. — Generators. 

street  lights,  but  as  current  is  supplied  to  the  con- 
sumers by  meter,  the  average  load  does  not  reach  the 
capa.v;ity  of  the  plant. 

The  streets  are  lighted  with  series  incandescent 
lamps,  mounted  on  neat  goose  neck  brackets  (sup- 
plied by   Munderloh    &    Co.,    Montreal),    placed    at    a 
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height  of  16  feet  from  the  ground,  and  visitors  say 
Kamloops  streets  are  very  well  lighted.  The  lamps 
are  placed  250  feet  apart  and  are  wired  on  two  circuits 
of  26  in  series,  6  amperes  across  the  primaries.  There 
is  also  another  circuit  of  14  32  c.  p.  lamps  in  series, 
and  in  the  outlying  districts  several  i6'  c.  p.  lamps 
are  temporarily  connected  to  the  commercial  secon- 
daries. The  old  plant  is  installed  on  the  other  side  of 
the  engine  room  and  forms  a  duplicate  or  reserve. 

This  department  is  under  the  charge    of   City    Elec- 
trician   Fred  J.    Marshall,    who    has    been    in    the  em- 


FiG.  4. — Switchboard  in  Power  House. 

ploy    of   the    city    in    that    capacity   for    nearly    eight 
years.     T.  A'.  Shackleton  is  second  engineer. 

The  waterworks,  which  is  under  the  control  of 
C.  L.  Wain,  who  has  been  with  the  city  for  seven 
yaars,  has  also  a  reserve  plant.  The  new  high  duty 
pumping  engine  (Fig.  5)  was  manufactured  and 
supplied  by  the  Smart  Turner  Machine  Company,  of 
Hamilton,  Ont.,  and  is  a  vertical  cross-compound 
condensing  Corliss  pumping  engine,  the  first  of  this 
type  to  be  manufactured  in  Canada,  and  has  a 
capacity  of  1000  imperial  gallons  per  minute  against 
a  head  of  140  lbs.  pressure  per  square  inch.  The 
pumps  are  placed  immediately  below  the  engine  in  the 
well,  the  concrete  walls  of  which  serve  as  foundations. 
The  pumps  are  placed  as  near  the  water  as  practicable 
on  account  of  the  great  difference  between  high  and 
low  water  levels  on  the  South  Thompson  river,  from 
which  the  water  is  taken,  about  600  feet  distant  from 
the  power  house. 

The  water  flows  into  the  well  through  a  syphon  12" 
in  diameter,  there  being  a  rise  in  level  between  the  river 
and  the  well  of  2  feet  ;  after  entering  the  well  it  has  a 
drop  of  i8  feet  to  the  bottom  of  well,  giving  at  extreme 
low  water  a  working  head  of  nearly  6  feet  ;  this  was 
done  to  avoid  expensive  ditching  across  the  flat.  This 
syphon  was  designed  by  Mr.  Willis  Chipman  and  is 
giving  good  satisfaction. 

The  pumping  engine  is  run  surface  condensing,  the 
discharge  water  from  the  pump  being  delivered  through 
the  condenser  to  the  main,  thus  providing  ample  cool- 
ing medium  without  cost.  This,  of  course,  adds 
greatly  to  the  efficiency.  The  condenser,  air  pump, 
hot  well  and  boiler  feed  pump  are  placed  in  the  base- 
ment in  close  proximity  to  the  engine.  The  contract 
for  this  engine  is  not  yet  completed,  as  the  manufac- 
turers desire  to  make  another  test  to  reach  the  guaran- 
teed duty  of  one  hundred  and  fifteen  million  foot 
pounds,  which  was  very  nearly  attained  on  the  pre- 
vious trial. 

The  water  is  delivered  by  the  pump  into  the  mains 
and  thence  to  the  reservoir,  the  mains  being  connected 


at  the  intersecting  streets  by  special  crosses,  tees,  and 
gate  valves,  thus  giving  complete  control  of  the  supply 
to  any  part  of  the  town.  The  reservoir  is  on  the  hill  im- 
mediately south  of  the  town  at  an  elevation  of  280  feet, 
and  gives  a  static  pressure  on  the  mains  of  125  lbs.  per 
square  inch.  It  is  excavated  in  the  ground,  the  soil  being 
a  conglomeration  of  "hard  pan"  and  gravel.  The  ex- 
cavating was  extremely  difficult  on  account  of  the 
nature  of  the  soil,  digging  being  impossible,  and  the 
material  could  only  be  removed  by  blasting. 

The  sides  of  the  reservoir  are  built  of  Portland 
cement  concrete  sloping  to  the  top,  48  inches  thick  at 
the  bottom  and  24  inches  at  top.  The  floor  or  bottom 
of  reservoir  is  dished  and  about  18  inches  thick.  This 
all  received  a  coating  of  i  inch  of  cement  plaster,  and 
was  then  repeatedly  washed  with  cement  wash  to  render 
it  impervious.  The  capacity  of  the  reservoir  is  150,000 
imperial  gallons.  It  is  covered  with  a  strong  shingled 
cottage  roof  and  has  a  very  attractive  appearance. 

The  boilers  were  also  manufactured  by  the  Robb 
Engineering  Company  and  are  the  "Mumford  standard 
boiler",  a  tpye  which  possesses  a  great  many  important 
points  in  their  favor,  and  which  so  far  have  have  fully 
carried  out  the  claims  made  for  them  by  the  manufac- 
turers. They  each  have  a  guaranteed  evaportacion  of 
5,250  lbs.  of  water  per  hour  from  and  at  an  initial  tem- 
perature of  212°  Fahrenheit,  and  have  a  working  pres- 
sure of  125  lbs.  per  square  inch.  They  are  self  contained, 
having  no  brick  setting,  being  cased  in  a  sheet  steel  case 
covered  with  2  inches  of  asbestos  plaster  to  prevent  radia- 
tion. 

The  smoke  stack  was  supplied  with  the  boilers  and  is 
constructed  of   steel  plates.      It  is  88  feet    high  and  45 


Fig.  5. — Waterworks  Pimping  Engine. 

inches  in  diameter,  the  first  40  feet  being  of  }{  inch 
plate  and  the  remainder  3/16  plate.  It  is  erected  out- 
side the  building  on  a  solid  granite  and  cement  founda- 
tion 12  feet  high,  making  the  total  height  from  ground 
level  to  top  of  the  stack  100  feet. 

The  cost  of  the  new  building  and  plant,  reservoir, 
mains,  etc.,  was  $50,000.  The  increased  economy  of 
operating  the  new  plant  compared  with  the  old  has 
resulted  in  a  reduction  of  5%  on  both  water  and  light 
races  to  the  consumer. 
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THE  LATE  MR.  F.  H.  BADGER. 

The  electrical  fraternity  learned  of  the  death  of  Mr. 
F.  H.  Badger,  superintendent  of  the  Montreal  Fire 
Alarm  System,  with  deep  regret.  Deceased  was  taken 
ill  some  four  months  ago.  It  was  thought  a  sojourn 
at  Portland  would  lead  to  his  complete  recovery.  For 
a  time  his  health  grew  better,  but  the  change  was  only 
temporary  and  finally  death  came  on  July  29th.    He  was 


Tin;   Laii.   Mr.    F.    H.    Baih.kr. 


one  of  the  oldest  employees  in  the  civic  service  and  was 
much  respected  for  his  sterling  qualities. 

Franklin  Hodgkins  Badger  was  born  at  Salem, 
U.  S.,  68  years  ago.  He  attended  the  high  school  in 
Boston  for  some  yeais,  but  was  practically  a  self-made 
man.  While  young  he  entered  the  service  of  the  fire 
alarm  office  at  Boston,  where  he  exhibited  uncommon 
skill  and  intelligence.  He  remained  there  imtil  1862, 
and  one  year  later  was  requested  to  organize  a  fire 
alarm  system  for  the  city  of  Montreal,  of  which  he  was 
appointed  superintendent. 

Mr.  Badger  was  deeply  interested  in  electrical  mat- 
ters and  it  was  his  good  fortune  to  enjoy  the  acquaint- 
ance and  friendship  of  many  leaders  in  that  science.  He 
spent  considerable  time  and  money  in  research  and 
invention,  and,  with  the  aid  of  Mr.  J.  Plewes,  invented 
a  device  to  prevent  high  tension  foreign  current  from 
entering  on  interior  wiring. 

Mr.  Badger  from  his  youth  was  a  student  of  the  facts 
and  philosophy  of  evolution.  In  other  departments  of 
science  he  was  well  versed  and  widely  read.  His  con- 
versational powers  were  remarkable  ;  as  a  generous, 
whole-souled  and  upright  man  he  made  a  host  of 
friends.  A  widow  and  one  daughter,  Mrs.  Alderman 
Turner,  of  Portland,  Maine,  survive. 


INCANDESCENT,  NERNST  AND  OSMIUM 
LIGHTS. 

A  series  ot  tests  of  these  lamps  has  been  made  in 
Berlin  and  reported  in  Elec.  Auzeiger.      It  shows  : 

Osmium  :  Gradual  increase  in  energy  and  decrease 
in  c.  p.  Loss  in  c.  p.  25%.  A  twenty-five-candle- 
power,  thirty-seven-volt  lamp,  1.65  average  watts  per 
candle;  depreciation,  $1.25  for  300  hours;  average 
cost  per  candle-hour,  0.043  cent. 

Incandescent  :  The  average  consumption  is  given 
as  3.2  watts  per  candle.  The  depreciation  charge  for 
300  hours  is  taken  at  8.4  cents.  With  electrical 
energy  at  sixteen  cents  per  kilowatt-hour,  the  average 
cost  per  candle-hour  is  found  to  be  0.05  cent. 

Nernst :  A  130-candle-power,  220-volt  Nernst  lamp, 
2.05  average  watts  per  candle  ;  depreciation  charge  for 
300  hours,  fifty  cents,  costing  0.035  cent  per  candle- 
hour. 


PERSONAL. 

Mr.  Albert  Dnpuis,  electrical  engineer,  Montreal,  is  at  present 
on  a  business  trip  through  England,  France,  Germany  and 
Switzerland. 

Mr.  James  Ross  has  resigned  from  the  vice-presidency   of  the 
Toronto  Street  Railway  Company.     It  is  understood    that   he  is 
desirous  of  giving  closer  attention  to  the  affairs  of  the  Domini  § 
Coal  Company  and  the  Dominion  Iron  <^  Steel  Company. 

Mr.  A.  W.  Douglas  has  tendered  his  resignation  as  secretary 
of  the  Shawinigan  Water  &  Power  Company,  of  Montreal,  and 
is  about  10  leave  for  the  Pacific  coast.  He  will  be  succeeded  by 
Mr.  Howard  Murray,  who  has  been  connected  with  ihe  company 
for  a  number  of  years. 


HONORING  A  DEPARTED  SCIENTIST. 

The  scene  portrayed  herewith,  reproduced  from 
Page's  Magazine,  represents  the  laying  of  a  wreath  on 
the  tomb  of  Volta  at  Camnago,  in  the  name  of  the 
British  Institution  ot  Electrical  Engineers,  on  the 
occasion  of  an  excursion  to  Italy,  April  5th,   1903. 

Professor  Allessandro  Volta  (junior),  who  is  the 
grandson  of  Volta,  is  seen  standing  between  the  Presi- 
dent and  Mr.  John  R.  Hewett  ;  the  latter  is  presenting, 
on  behalf  of  the  students  of  the  Institution  of  Electrical 
Engineers,  a  shield  of  bronze. 

Allessandro  Volta  was  born  at  Como,  in  1745,  and 
d'ed    there    1827.        He   was    successively    Professor  of 


Laying  a  Wreath  on  the  Tomb  of   Voi.ta  in  the  Name  of 
THE  British  Institution  of  Electrical  Engineers 

Physics  at  the  Gymnasium  in  Como,  and  the  Univer- 
sity of  Pavia,  where  he  invented  the  electrophorus  and 
the  electroscope  ;  he  also  devised  several  other  electri- 
cal appliances,  and  in  1800  invented  the  Voltaic  Pile, 
the  far-reaching  consequences  of  which  were  dealt  with 
in  Professor  Thompson's  speech,  delivered  at  Ihe  tomb. 
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I     QUESTIONS  AND  ANSWERS     i 

"R.  T.  "  :  As  the  Thomson  recording  wattmeter 
has  been  explained  to  me,  it  is  simply  a  little  motor 
driving  a  registering  dial.  Now,  if  this  is  the  case  why 
does  it  run  faster  as  the  load  gets  greater,  instead  of 
slowing  down  as  an  ordinary  motor  does.  Also  will  you 
give  me  the  short  formula  for  testing  these  meters  by  ? 

Ans. — This  instrument,  as  you  say,  consists  of  a 
motor  driving  a  dial  through  a  train  of  mechanism,  the 
speed  of  the  motor  increasing  with  increasing  load  be- 
cause, there  being  no  iron  in  the  armature  or  field,  the 
former  has  practically  no  counter  E.M.F.,  which  means 
that  the  speed  must  be  proportional  to  the  strengths  of 
the  field  and  armature  currents,  that  is,  increasing  with 
arise  in  either  the  voltage  of  the  circuit,  which  controls 
the  armature  current,  or  an  increase  in  the  current 
flowing  in  the  circuit,  which  means  a  stronger  field. 
The  formula  you  refer  to  is  as  follows  :  E  C  =  60  G  x  S, 
in  which  E  is  the  voltage,  C  the  current,  G  the  constant 
of  the  meter,  and  S  the  speed  of  the  disc  in  revolutions 
per  minute.  The  retarding  magnets  are  moved  in  or 
out  to  increase  or  decrease  the  speed  as  required  until 
the  equation  is  satisfied.  If  you  are  working  with  alter- 
nating circuits  E  C  must  be  muliplied  by  the  power 
factor. 


A  Quebec  reader  asks  :  Is  it  necessary  to  separate 
the  three  conductors  of  a  three  phase  line,  when  using 
lead  cables  in  conduits?  Does  the  lead  cause  any 
greater  drop  in  the  lines?  What  are  the  bells  on  the 
ends  used  for  ? 

A^s. — There  will  be  voltages  generated  in  the  three 
lead  coverings  which  will  cause  currents  to  flow  be- 
tween them  and  which  may  injure  the  lead.  They  are 
usually  separated  by  putting  a  braid  or  tape  over  the 
lead.  The  lead  introduces  some  extra  drop,  which  is 
ordinarily  quite  negligible.  It  can  be  entirely  eliminat- 
ed by  using  three  conductor  cables.  The  cable  bells 
are  for  the  purpose  of  taking  care  of  the  static  dis- 
charge, which  otherwise  might  puncture  the  insulation 
at  the  end  of  the  cable.  They  also  serve  in  the  ca'^e  of 
multiple  conductors  as  a  convenient  means  of  separat- 
ing ihe  leads  as  they  leave  the  cable  proper. 


should  be  noted  that  the  above  formula,  owing  to  the 
power  factor  being  estimated,  does  not  give  absolutely 
correct  results,  which  can  only  be  obtained  by  the  use 
of  a  power  factor  meter  in  conjunction  with  an  ammeter 
and  voltmeter,  or  else  a  wattmeter,  which  latter 
instrument  combines  the  three  others  in  one  case. 


"X  Y  Z"  :  Please  inform  me  through  your  paper  of 
the  proper  formula  for  calculating  h.  p.  on  a  3-phase 
circuit  when  only  one  voltmeter  and  one  ammeter  are 
used,  the  load  on  all  three  legs  presumably  the  same, 
being  an  induction  motor  with  a  few  lights  evenly  dis- 
tributed over  all  three  legs. 

Ans.  :  The  horse  power  of  a  three-phase  circuit, 
assuming  equal  loads  in  the  three  wires,  and  that  the 
three  voltages  are  also  equal,  is  given  by  the  formula 
H.  P. ^amperes  (in  one  wire)  x  volts  x  1.732 
X  power  factor -r  746. 
The  power  factor  for  a  load  consisting  entirely  of 
lights  is  about  .95  ;  if  it  is  all  motors  .75  to  .85, 
depending  on  the  size,  style,  point  to  which  they  are 
loaded,  etc.  For  a  combination  of  the  two,  the  motor 
being  the  larger  part  of  the  total,  we  would  think  that 
a  constant  varying  from  .85  to  .g  was  about  correct, 
assuming  a  30  h.  p.  machine  or  larger,  if  it  is  smaller 
than  that  .8  to    «!■  might  give  more  correct  results.    It 


"Station  Manager"  :  We  have  an  induction  motor, 
three  phase,  which  takes  28  amperes  at  400  volts. 
What  power  is  it  giving  out? 

Ans. — Before  your  question  can  be  answered  definite- 
ly you  would  have  to  know  the  power  factor  and  effi- 
ciency of  the  machine  in  question  ;  assuming  80%  and 
85%  respectively  the  output  in  horse  power  would  be 
28  X  400  X  1.733  X  -8  X  .85 
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=  17.69  h.p. 


"Engineer":  Would  you  be  kind  enough  to  tell  me 
what  is  a  direct  acting  engine,  also  what  is  the  mean- 
ing of  the  term  trunk  engine  ? 

Ans. — A  direct  acting  engine  is  one  in  which  the 
piston  and  connecting  rods  act  directly  on  the  shaft  or 
other  device  which  they  actuate.  This  is  the  form  of 
the  large  majority  of  the  engines  used  to-day,  the  in- 
direct acting  engines  being  those  that  do  their  work 
through  the  medium  of  an  intermediate  device  such  as 
the  walking  beam  used  in  some  types  of  marine  and 
pumping  engines.  A  trunk  engine  is  one  which  has 
no  piston  rod,  the  connecting  rod  being  coupled  direct 
to  the  piston.  It  gets  its  name  from  the  trunk  or  ex- 
tension of  the  piston  which  it  is  necessary  to  provide  to 
keep  the  latter  in  place.  The  oscillating  piston  engine, 
which  has  no  connecting  rod,  is  the  opposite  of  this 
type. 


"W.  R. ,"  Toronto  :  What  is  the  difference  between 
the  auto-starter  or  compensator,  used  in  place  of  a 
rheostat  to  start  induction  motors,  and  ordinary  trans- 
formers?    Why  wouldn't  transformers  be  satisfactory  ? 

Ans. — The  main  difference  is  in  the  fact  that  there  is 
but  one  winding  on  the  auto-starter  or  compensator, 
which  forms  both  the  primary  and  the  secondary,  the 
current  for  the  latter  going  through  the  same  wire  as 
the  primary.  This  allows  the  apparatus  to  be  much 
smaller,  which  means  that  it  costs  less  than  if  an  or- 
dinary transformer  with  separate  primary  and  second- 
ary were  used.  Sometimes  if  lowering  transformers 
are  used  with  a  motor,  and  their  connections  and  wind- 
ing permit  of  it,  a  voltage  lower  than  normal  can  be 
obtained  from  them;  a  double  throw  switch  is  then 
sufficient  in  place  of  the  compensator.  Again  in  quar- 
ter phase  circuits  it  is  sometimes  possible  to  obtain 
lower  voltages  by  making  various  connections  of  the 
two  phases,  in  which  case  also  a  double  throw  switch 
is  all  that  is  necessary. 


"J.  H.":  How  do  you  figure  the  horse  power  to  run 
a  street  car?  What  is  the  difference  between  tractive 
effort  and  draw  bar  pull  ? 

Ans. — The  power  required  to  operate  cars  on  an 
ordinary  level  track,  in  fair  condition,  is  figured  from 
the  following  equation  : 

tractive   effort    in    pounds   x   speed 

in  miles  per  hour. 

Horse    power  = • 

375- 

The  tractive  effort  is  usually  based  on  the  require- 
ments of  a  10  ton  car  or  train  being  20  lbs.  per  ton,  for 
a  20  ton  car  15  lbs.,  and  for  a  30  ton  car  10  lbs.  per  ton. 
It  should  be  noted  that  each  per  cent,  of  grade  will 
increase  the  tractive  effort  required  by  the  same 
amount.  The  difference  between  tractive  effort  ;ind 
draw  bar  pull  is  that  the  former  is  the  term  given  to  the 
total  propelling  power  generated  in  any  given  vehicle  ; 
the  latter  is  the  net  propelling  power  which  the  vehicle 
can  exert  on  something  else,  alter  deducting  the 
amount  required  to  move  itself. 
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New  C&.na>.dlaLn 
Industries. 


Of  late  years  there  have  been 
many  encouragins;^  signs  given  to 
this  country  that  its  future  is 
bright  and  full  of  promise  of  good  things  to  come,  not 
the  least  among  them  being  the  establishing  of  local 
agencies  or  companies  by  United  States  firms  which 
hitherto  have  filled  their  Canadian  orders  by  exporting 
home  made  goods.  The  past  month  has  seen  public 
announcement  made  of  the  intention  of  two  of  the 
larger  companies  on  the  other  side,  the  Bullock  and 
the  Westinghouse,  to  establish  Canadian  factories  for 
the  supplying  of  the  business  which  has  hitherto  been 
taken  care  of  by  importations.  It  should  be  a  source 
of  satisfaction  to  all  to  see  these  two  added  to  the 
many  other  industries  which  are  just  now  being  started 
on  this  side  of  the  line  and  to  feel  that  the  large  sums 
which  hitherto  have  annually  been  sent  away  for  the 
purchase  of  electrical  apparatus  will  now  be  spent  at 
home.  Perhaps  we  shall  some  day  have  the  further 
pleasure  of  seeing  a  large  industrial  company  formed 
to  manufacture  apparatus  of  Canadian  design.  At 
present,  curious  as  it  may  seem,  but  very  few  of 
the  larger  concerns  operating  in  this  country  are  build- 
ing anything  but  United  States  designs  ;  this  being 
true  not  only  in  the  electrical  but  also  in  the  steam 
engine  and  water  wheel  industries.  The  Canadian 
headquarters  and  factory  of  the  Westinghouse  interests 
will  be  located  at  Hamilton,  those  of  the  Bullock 
Company  in  Montreal. 


New  methods  for  increasing 
Electric   Signs.        station      earnings      are     always 

eagerly  sought  for  by  operating 
managers,  the  latest  being  that  of  electrical  signs,  a 
field  which  shows  promise  of  considerable  development. 
These  signs  may  take  the  simple  form  oi  rows  or  festoons 
of  lights,  plain  or  colored,  hung  round  a  building  and 
following  its  outlines  to  a  greater  or  less  extent,  or 
be  put  in  the  shape  of  reading  matter,  in  which  case 
the  lamps  are  sometimes  used  purely  as  illuminators  for 
ordinary  signs,  but  more  often  they  are  arranged  in 
the  shape  of  the  letters  and  form  the  actual  words. 
This  latter  is  again  divided  into  the  stationary  and 
the  flashing  types,  the  latter  offering  endless  opportu- 
nities to  make  an  extremely  varied  and  attractive  dis- 
play with  but  a  comparatively  small  amount  of  appara- 
tus. Perhaps  the  most  eff'ective  form  is  that  of  the 
script  type,  in  which  the  lamps  are  progre:sively  lit 
with  a  rapidity  which  gives  the  effect  of  an  invisible 
hand  writing  in  the  air.  The  actuating  device  or 
flasher  of  any  of  the  changing  signs  usuallj'  consists 
of  a  revolving  cylinder  which  makes  appropriate  con- 
tacts with  the  various  fingers  forming  the  terminals  of 
the  various  lamps  or  combinations.  The  actuating 
force  is  usually  a  small  machine  of  the  fan  motor  type. 
The  importance  which  this  question  of  sign  and  decor- 
ative lighting  is  assuming  is  evidenced  by  the  increas- 
ing number  of  sockets  and  receptacles  coming  into  the 
market,  which,  primarily  designed  for  mounting  in  ex- 
posed situations,  are  at  the  same  time  very  easy  to 
install.  Another  point  which  is  being  brought  out  by 
experience  is  that  small  lamps  of  low  candle  power, 
which  obviously  cost  less  to  install,  and  particularly  to 
operate,  than  the  heretofore  standard  i6c.p.  lamp,  give 
results  which  are  quite  equal  to  those  produced  by  the 
larger  unit. 
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The  tremendous  strides  being 
"  Train  Control."  made  by  electric  railway  appar- 
atus is  nowhere  so  apparent  as 
in  the  improvements  which  are  constantly  being  made 
in  the  various  systems  of  motor  control.  It  seems 
to  be  generally  conceded  that  for  anything  except  what 
are  to-day  considered  small  cars,  some  method  of 
master  or  train  control  is  absolutely  necessary,  and 
consequently  the  various  manufacturing  companies  are 
full  of  the  problem  of  best  meeting  these  demands. 
The  recent  absorption  of  the  Sprague  Company  by  the 
General  Electric  Company  enabled  the  latter  to  add 
several  features  of  the  former  company's  system,  which 
hitherto  were  not  available  to  its  method  of  handling 
this  problem.  Both  these  companies  use  purely  elec- 
trical apparatus,  the  Sprague  the  usual  form  of  drum 
controller,  actuated  by  a  motor  controlled  by  the 
motorman,  the  General  Electric  people  preferring  to 
separate  the  various  contacts  each  into  its  own  simple 
element,  actuated  by  a  coil  and  plunger.  On  the  other 
hand  the  Westinghouse  Company, with  their  well-known 
predilection  for  compressed  air,  developed  a  system 
somewhat  akin  to  that  of  the  Sprague  interests,  but 
using  compressed  air  as  the  motive  power  in  place  of 
the  small  motor.  This  company  has  now  brought 
out  a  modification  of  their  first  method  which  embodies 
some  new  and  interesting  features.  The  main  differ- 
ence is  that,  following  the  practice  of  the  General 
Electric  Company,  the  grouping  of  the  various  fingers 
and  drums  into  one  main  controller  has  been  done  away 
with,  and  individual  contactors  substituted  therefor. 
These,  instead  ot  being  opened  or  closed  by  the  coil 
and  plunger  method,  are  actuated  by  compressed  air, 
the  valves  of  which  are  handled  by  small  battery  ener- 
gized electro  magnets.  The  air  brake  and  car  control- 
ling systems  are  so  interconnected  that  the  application 
of  the  brakes  automatically  shuts  off  the  current  from 
the  motors,  if  the  driver  has  not  already  done  so. 
Means  are  also  provided  whereby  the  current  is  shut 
off  and  the  brakes  applied  if  the  motorman  takes  his 
hand  from  the  controller,  the  same  actions  taking  place 
if  the  train  should  break  in  two.  There  is  also  provided 
a  device  to  give  automatic  acceleration,  and  thus  pre- 
vent overloads,  both  on  the  power  house  as  well  as  the 
motors.  Further  advantages  claimed  for  the  system 
are  a  great  reduction  in  weight  and  the  power  required 
to  operate  it.  Altogether  it  appears  to  possess  many 
marked  advantages  over  its  predecessor  and  will  be 
watched  with  interest  by  all  those  interested  in  heavy 
electric  traction. 


The  question    of    variable    speed 

Variable  Speed         motors  is  at  the  present  moment 
Inductiorv    Motors.  '^ 

a  very  live  issue,    and    curiously 

enough  in  most  of  the  discussions  which  arise,  it 
appears  to  be  taken  for  granted  that  direct  current 
apparatus  must  be  installed  if  anything  but  constant 
speeds  are  needed.  It  is,  of  course,  admitted  that 
where  continual  changes  in  speed  are  necessary,  and 
where  they  extend  over  a  very  wide  range,  that  the 
direct  current  motor  has  certain  well  recognized  ad- 
vantages. On  the  other  hand,  where  the  changes  re- 
quired are  not  very  large,  nor  called  for  very  frequent- 
ly, the  alternating  motor  can  be  made  to  give  very 
satisfactory  service.  It  is,  of  course,  evident  that,  if 
it  can  do  the  work,  the  alternating  type  is  in  the  great 


majority  of  cases  the  more  desirable,  as  there  is  then  no 
necessity  tor  introducing  motor  generator  sets  or  other 
apparatus  for  producing  direct  current.  The  standard 
induction  motor  is  essentially  a  constant  speed  ma- 
chine, the  voltage  and  frequency  remaining  unchanged, 
but  there  are  several  methods  by  which  it  can  be  made 
to  vary,  such  as  altering  the  voltage  applied  to  the 
motor,  varying  the  resistance  of  the  secondary,  per- 
mutating  or  changing  the  number  of  the  poles  and 
again  by  varying  the  frequency  ot  the  current  supplied. 
It  is  noi  usually  practicable  to  vary  the  potential  by 
changing  its  value  as  generated,  and  so  some  form  of 
transformer  compensator  or  reactance  is  required, 
which  means  additional  apparatus  and  increased  losses. 
Further  than  this,  the  losses  in  the  motor  are  increased 
with  the  decrease  in  voltage,  the  tongue  remaining 
constant,  which  means  greater  heating,  or  in  other 
words  a  larger  and  more  costly  motor.  On  the  other 
hand  the  varying  of  the  secondary  resistance  means 
the  transferring  of  these  losses  to  an  outside  rheostat, 
thus  a  smaller  machine  can  be  used  for  a  given  output. 
Both  of  the  foregoing  methods  lend  themselves  readily 
to  large  and  continued  variations  in  speed,  the  latter 
having  the  less  effect  on  the  voltage  of  the  supply  cir- 
cuit. Permutation,  or  the  variation  in  the  connections 
of  the  primary  winding  so  as  to  alter  the  number  of 
poles,  is  obviously  restricted  in  its  application,  it  being 
scarcely  practicable  without  great  complications,  to  make 
the  same  winding  suitable  for  more  than  two  or  three 
sets  of  poles.  This  means  that  the  machine  is  limited 
to  a  corresponding  number  of  speeds,  and  that  the 
changes  from  one  to  the  other  are  consequently  some- 
what abrupt.  The  efficiencies,  however,  at  the  lower 
speeds  are  considerably  in  excess  of  those  obtained  by 
either  of  the  other  foregoing  methods,  which  makes  the 
system  a  most  desirable  one  if  long  runs  are  needed  at 
say  half  or  two  thirds  normal  speed.  Variable  fre- 
quencies are  generally  obtained  from  two  or  more 
generators  or  a  small  motor  generator  set.  This 
method,  the  voltage  being  varied  with  the  frequency, 
gives  excellent  efficiencies  and  so  is  most  desirable  in 
that  respect,  though  it  introduces  the  additional  cost 
and  complication  of  the  extra  apparatus  and  wiring 
needed.  Concatenation,  or  the  connecting  of  the  field 
of  one  machine  to  slip  rings  on  the  primary  of  the  first, 
is  occasionally  found  in  alternating  railway  work. 
When  so  connected  both  machines  run  at  half  speed, 
the  first  because  of  the  external  resistance,  as  repre- 
sented by  the  field  of  the  second,  which  has  been  in- 
serted into  its  armature  circuit,  and  the  second  be- 
cause the  currents  supplied  to  it,  coming  as  they  do 
from  the  .secondary  of  the  first  machine  running  at 
half  speed,  or  50%  slip,  are  of  half  the  normal  fre- 
quency. 


The  Acetylene  Construction  Company,  of  St.  Catharines,  Ont., 
have  secured  the  contrAct  for  installing  a  street  lighting  system 
for  Moosomin,  N.  W.  T. 

Mr,  D.  W.  Marshall,  of  Sarnia,  Ont.,  is  wiring  the  new 
elevator  at  Point  Edward.  The  contract  calls  for  the  installation 
of  a  22  h.  p.  Robb  Ainrstrong  engine,  an  18  k.  w.  generator,  and 
150  incandescent  and  six  arc  lights. 

Coming  in  contact  with  a  feed  wire  of  the  Metropolitan  Rail- 
way while  working  with  some  G.  N.  W.  wires  at  Richmond  Hill, 
Emile  Nadore,  a  lineman,  was  thrown  some  distance  in  the  air 
and  fell  to  the  ground,  a  distance  of  twenty-five  feet.  He 
sustained  an  ugly  gash  in  the  head  and  was  terribly  burrned,  but 
his  recovery  is  hoped  for. 
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THE  GROUNDED  WIRE  AS  A  PROTECTION 
AGAINST  LIGHTNING. 

The  important  question  of  the  protective  influence  of 
grounded  aerial  wires  over  transmission  lines  was 
discussed  by  Mr.  R.  D.  Mershon  in  a  paper  read  at 
the  recent  convention  of  the  American  Institute  of 
Electrical  Engineers,  of  which  the  following  is  an 
abstract  : 

There  are  three  ways  in  which  lightning  can 
effect  a  transmission  line — by  a  direct  stroke,  by 
electromagnetic  induction  and  by  electrostatic  induction. 
Protection  against  the  first  of  these  would  be  almost 
impossible,  certainly  impracticable.  Fortunately,  lines 
are  not  often  struck  by  lighting.  The  second,  electro- 
magnetic induction,  is,  in  the  opinion  of  the  writer,  a 
theoretical  possibility— nothing  more.  It  is  against  the 
effects  of  the  third,  electrostatic  induction,  that  lines 
are  to  be  protected,  whether  by  lightning  arresters  or  by 
grounded  wires. 

It  appears,  there'ore,  that  if  each  wire  of  a  transmis- 
sion line  20,000  feet  in  length,  the  conductors  of  which 
consist  of  No.  00  wire,  have  stretched  parallel  to  it 
and  at  a  distance  of  12  inches  a  grounded  wire  equal 
in  size  to  the  line  wire,  the  potential  of  the  line  wire 
due  to  a  charged  cloud  could  not  rise  to  exceed  30  per 
cent,  of  the  value  to  which  it  would  rise  if  the  grounded 
wire  were  not  present.  As  a  matter  of  fact,  if  each  of 
the  line  wires  had  its  corresponding  ground  wire,  the 
potential  to  which  they  could  rise  would  be  even  less 
than  this,  because  each  line  wire  would  be  influenced 
not  only  by  its  own  grounded  wire,  but  by  all  the  other 
grounded  wires  also.  However,  it  is  not  usually  the 
practice  to  employ  a  grounded  wire  so  large  as  that 
assumed,  and  12  inches  is  a  smaller  distance  from 
grounded  wire  to  line  wire  than  would  usually  have 
place.  The  usual  variation  from  these  quantities  will 
about  compensate  for  the  effect  due  to  a  greater  num- 
ber of  grounded  wires  as  usually  arranged,  so  that  the 
example  taken  serves  its  purpose  as  furnishing  a 
criterion  as  to  the  magnitude  of  the  effect  of  the 
grounded  wires.  It  does  not  and  is  not  intended  to 
furnish  a  criterion  as  to  construction  or  practical 
details. 

Ground  wires  are  usually  of  galvanized  iron.  This 
material;  is  probably  as  good  from  an  electrical  stand- 
point as  any  other,  since  with  the  rapid  flow  which 
must  take  place  at  discharge  the  material  of  the  wire 
itself  will  probably  make  little  difference  in  the  obstruc- 
tion offered  to  the  flow.  The  size  of  the  wire  will  have 
an  important  bearing,  since  in  general  the  larger  the 
wire  the  less  obstruction  it  will  offer  and  also  the 
greater  its  "  sheilding  action."  Greater  effectiveness 
will  be  obtained,  of  course,  for  given  amount  of 
material,  from  a  number  of  grounded  wires  of  smaller 
size  than  from  a  smaller  number  of  larger  size.  Barbed 
wire  is  often  used  for  grounded  wires,  but  in  the  opinion 
of  the  writer  it  has  no  advantage  over  smooth  wire. 

Usually  three  grounded  wires  are  installed,  one  on 
top  of  the  pole  and  one  on  each  end  of  a  crossarm. 
They  are  generally  tied  to  glass  insulators,  presumably 
for  mechanical  reasons,  as  all  three  wires  are,  of 
course,  grounded.  The  wires  should  be  grounded  as 
often  as  possible,  so  that  the  obstruction  to  the  flow 
between  grounded  wire  and  earth  shall  be  kept  as  low 
as  possible,  thus  keeping  down  the  direct  action  of  the 
grounded  wire  to  as  low  a  figure  as  possible. 


The  writer  has  known  of  a  number  of  plants  where 
grounded  wires  were  installed.  In  one  of  these,  as 
the  result  of  a  number  ot  years  of  operation,  those  in 
charge  of  the  plant  feel  sure  that  the  grounded  wires 
furnish  a  reliable  and  effective  protection  against  light- 
ning. In  some  of  the  other  plants  those  operating  think 
that  the  grounded  wires  furnish  more  or  less  protection, 
but  are  doubtful  as  to  the  amount.  In  still  other  plants 
those  in  charge  feel  sure  that  the  grounded  wires  are  of 
no  value  whatever,  and  constitute  a  nuisance  and 
menace  because  of  their  liability  to  break  and  fall 
across  the  power  wires.  In  some  of  the  cases  of 
doubtful  success  or  failure  the  trouble  may  have  been 
due  to  poor  grounds  or  to  the  wires  not  having  been 
grounded  frequen  \y  enough,  as  in  some  of  these  cases 
the  wires  were  not  grounded  at  every  pole.  In  all  of 
the  doubtful  cases  lightning  arresters  which  were  in- 
stalled in  addition  to  the  grounded  wires  received  more 
or  less  discharges  during  thunderstorms. 

The  following  written  contribution  to  the  subject  of 
high  tension  transmission  was  submitted  by  Mr.  P. 
G.  Gossler,  of  Montreal  : 

In  reference  to  the  subject  of  the  grounded  wire  as  a 
protection  against  lightning,  it  may  be  of  interest  to 
the  members  of  the  American  Institute  to  know  that 
this  method  of  protection  against  lightning  has  been 
used  on  the  transmission  lines  of  tiie  Montreal  Light, 
Heat  and  Power  Company  for  the  last  four  years, 
with  very  satisfactory  results.  For  three  years  the 
transmission  lines  were  operated  at  two-phase,  12,000 
volts,  and  for  the  last  year  at  three-phase,  25,000  volts. 

The  two-phase  transmission  lines  consisted  of  du- 
plicate lines  run  from  Chambly  to  Montreal,  the  total 
distance  being  about  17  miles  for  each  line,  of  which 
14^  miles  was  aerial  and  2^  miles  single  conductor, 
rubber  insulated,  underground  cables.  The  under- 
ground cable  was  divided  up  in  three  sections.  The 
first  section  was  about  a  mile  and  a  half  from  power 
house,  the  second  about  15  miles  from  the  power  house, 
and  the  third  at  the  Montreal  end. 

In  the  spring  of  1902  the  two-phase  transmiss'on 
lines  were  changed  to  three-phase.  The  present  trans- 
mission lines  consist  of  duplicate  lines  running  from 
Chambly  to  Montreal,  the  total  distance  being  about 
17  miles  for  each  line,  of  which  15^2  miles  is  aerial  and 
i^  miles  underground  cables.  The  underground 
cables  are  at  the  Montreal  end  and  are  three-conductor, 
paper-insulated  cable.  The  present  arrangement  is 
two  three-phase  circuits  on  each  pole  line,  the  con- 
ductors being  30  inches  apart  and  arranged  in  the  form 
of  an  equilateral  triangle.  Three  lines  of  barb  wire  are 
run  on  pony  glass  insulators  on  each  pole  line,  two 
lines  being  run  on  the  ends  of  the  top  cross-arms  32 
inches  from  the  line  wire,  and  the  third  on  a  pin  on  the 
top  of  pole. 

The  barb  wire  is  composed  of  two  twisted  No.  12  B. 
W.  G.  galvanized-iron  wires  with  one  four-point  barb 
every  five  inches,  and  is  connected  at  each  pole  by 
means  of  a  soldered  joint  to  the  ground  wire.  This 
ground  wire  is  stapled  down  the  face  of  the  pole  and  is 
twisted  several  times  round  the  butt,  after  running 
through  an  iron  pipe  about  eight  feet  long,  which 
projects  above  the  level  of  the  ground,  preventing  the 
wire  from  being  cut  or  broken,  as  well  as  affording  an 
additional  ground.  The  barb  wire  is  tied  to  the  glass 
insulators    with    a    No.    12    B.   W.   G.   galvanized-iron 
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wire.  The  ground  wire  and  pipe  were  stapled  on  the 
pole  when  the  poles  were  being  erected. 

As  the  poles  on  the  transmission  lines  are  set  90  feet 
apart,  the  barb -wire  lines  are  grounded  about  58 
times  per  mile,  this  frequent  grounding  being  one  of 
the  most  important  points  in  the  protection. 

It  has  been  the  opinion  of  many  electrical  engineers 
that  ordinary  barb  wire  lacks  good  mechanical  proper- 
ties, is  liable  to  corrosion  and  to  cause  interruption  to 
to  the  service  by  breaking  and  becoming  tangled  with 
the  transmission  wires. 

This  has  not  been  our  experience.  In  the  line 
described  above  ordinary  commercial  barb  wire  was 
used,  and  we  have  only  experienced  two  cases  of  the 
barb  wire  breaking.  In  both  cases  it  fell  clear  of 
transmission  wires  and  did  not  become  entangled  with 
the  conductors.  We  are  of  the  opinion  that  our  free- 
dom from  mechanical  troubles  has  been  due  to  the  care 
exercised  when  stringing  the  line,  and  also  by  fasten- 
ing to  a  glass  insulator,  instead  of  stapling  to  the 
cross-arms  and  top  of  poles.  By  an  inspection  of  the 
line  after  it  had  been  in  operation  over  a  year  it  was 
found  that  where  the  transmission  line  crossed  over  the 
railroad  tracks  there  were  signs  of  the  barb  wire  deterior- 
ating, due  to  the  smoke  from  passing  locomotives.  The 
stretches  were  consequently  removed. 

We  also  use  the  Westinghouse  low-equivalent  alter- 
nating-current lightning  arresters  in  conjunction  with 
the  barbed  wire,  banks  of  arresters  being  located  at 
both  ends  of  the  aerial  lines. 

As  is  generally  known,  the  climatic  conditions  in 
Eastern  Canada  are  often  very  severe,  and  during  the 
past  four  years  we  have  experienced  many  severe  wind 
and  sleet  storms  in  winter  and  many  heavy  thunder 
storms  in  summer,  which  storms  have  often  more  or 
less  demoralized  the  local  system  in  Montreal,  while 
the  transmission  lines  have  not  suffered. 

We  have  undoubted  proof  of  the  usefulness  of  barb- 
wire  protection  as  applied  to  our  system.  The  first  year 
and  a  half  of  operating  our  Chambly  plant  we  did  not 
have  any  protection  against  lightning  but  the  barb 
wire.  We  might  state  that  the  first  summer  of  operat- 
ing we  had  the  oportunity  of  watching  the  effect  of  a 
very  severe  storm  which  travelled  from  Montreal  to 
Chambly,  passing  over  the  district  through  which  our 
transmission  lines  run.  This  storm  did  considerable 
damage  in  Montreal  as  well  as  shattering  several  trees 
along  the  transmission  line,  and  also  damaged  the 
local  lines  in  Chambly,  but  no  trouble  was  experienced 
on  the  transmission  lines. 

So  satisfied  are  we  of  the  usefulness  of  barb  wire  as 
a  protection  that  we  have  installed  it  on  many  of  local 
2,400-volt  circuits  in  and  around  Montreal  with  satis- 
factory results. 


VALUE  OF  OIL  RINGS  IN  BEARINGS. 

It  is  probably  not  generally  known  that  a  shaft  may 
be  highly  insulated  electrically  from  the  bearing  by  the 
film  of  oil  which  envelops  the  shaft,  and  that  the  oil 
film  is  capable  of  withstanding  a  comparatively  high 
electric  pressure.  According  to  some  measurements 
recently  made  by  Dr.  A.  E.  Kennelly  and  Mr.  C.  A. 
Adams,  the  short  circuit  of  the  bearings  of  a  125-voIt 
6-kilowalt  Edison  bipolar  dynamo,  having  a  normal 
speed  of  1,800  revolutions  per  minute,  ceased  to  exist 
above  a  speed  of  100  revolutions.  The  electrical  re- 
sistance was  found  to  be  8.8  megohms  in  each    of   the 


bearings,  which  were  5  in.  long  and  lyi  in.  internal 
diameter.  The  insulation  was  found  to  break  down 
periodically  owing  to  accidental  contacts  between  the 
brass  oil  rings  and  the  sides  of  the  bearing  slots,  but 
when  the  rings  were  lifted  it  was  found  that  the  insul- 
ation entirely  disappeared,  and  was  not  restored  until 
the  rings  were  replaced  and  set  in  motion.  This  ex- 
perience is  a  good  demonstration  of  the  importance  of 
oil  rings  in  maintaining  an  adequate  flow  of  oil  through 
a  bearing. 


BULLOCK  INDUCTION  MOTOR. 

The  induction  motor  illustrated  herewith  is  doubtless 
entitled  to  be  classed  among  the  largest  motors  oper- 
ating in  Canada.      It  is  of  450  h.  p.,  and  was   supplied 


Bullock  Induction   Motor. 

to  the  Montreal  Water  &  Power  Company  by  the 
Bullock  Electric  Manufacturing  Company,  of  Cincin- 
nati. 


LIGHT  COSTS. 

Prof.  Vivian  B.  Lewes,  the  celebrated  expert,  esti- 
mates the  cost  of  lighting  by  various  methods,  in  a 
lecture  recently  delivered  before  the  Petroleum  Institute 
of  London,  England  : 

Cost  of  1,000  Candles  Per  Hour. 
Electricty  7  cents  per  unit  :  Cents 

Incandescent      28 

Arc 7.5 

Coal  Gas  ; 

Flat  flime 36 

Arjfand 24 

Incandescent 4.5 

Incandescent  liigh-pressure 3.5 

Oil  : 

Lamp  (oil  at  16  cenis) 14.5 

Oil-gas  (oil  at  8  cents) 1 2.0 

Incandescent   lamp  (oil  at  16  cents) 4.5 

Incandescent  air-gas  (spirit  at  20  cenis) 4.0 


DOMINION  EXHIBITION. 

Although  the  dates  set  lor  the  Dominion  Exhibition  at  Toronto 
are  Aug.  27  10  Sept.  12,  the  formal  opening  will  not  take  place 
until  Saturday,  Aug.  29,  when,  under  the  rules,  everytliing  will 
have  to  be  in  place  and  ready  for  inspection  by  the  public  from 
9a.m.  to  10  p.m.  All  the  special  features, including  Kiralfy's  great 
spectacle  "  A  Carniyal  in  X'enice,"  will  be  given  that  day.  The 
Exhibition  will  be  considered  officially  colosed  at  10  p.m.  on 
Saturday,  the  12th  of  September,  after  which  exhibitors  must 
remove  all  iheir  property  from  the  grounds  and  buildings.  No 
removals  will  under  any  circumstances  be  allowed  before 
Monday  morning,  September  14th,  except  in  the  case  of  Live 
Stock,  which  may  be  removed  after  the  parade  of  prize  winners 
at  2  p.  m.  on  Satunlay,  12th  September,  and  Agricultural  and 
Horticultur.il  products,  which  may  be  removed  after  10  p.m.  and 
4  p.m.  respeciively  on  Saturday,  12th  September,  and  Poultry  at 
4  p.m.  Friday,  September  ii. 
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THE  BOSTON  PNEUMATIC  TUBE  SERVICE. 

The  problem  of  delivering  packages  is  one  that  con- 
fronts every  retail  dealer  in  every  line  of  goods.  The 
wholesale  merchant  can  confide  his  goods  to  the  railroad 
or  steamship  company,  knowing  that  at  the  other  end 
his  consignee  will  unload  and  take  care  of  the  shipment. 
But  the  distributor  is  facing  a  different  problem.  He 
must  leave  his  goods  at  the  homes  ot  numerous  custom- 


Terminal  Station.— Boston  Pneumatic  Tube  Service. 

ers,  each  and  every  one  of  whom  expects  his  order  to 
receive  immediate  attention.  This  becomes  a  serious 
matter  in  the  large  cities  where  the  population  covers  a 
a  vast  area. 

The  American  Pneumatic  Service  Company  has  insti- 
tuted a  novel  method  of  distributing  parcels  by  install- 
ing an  underground  pneumatic  tube  system  in    Boston. 
A  central  station  has  been  erected  in  the  very  center  of 
the    retail    shopping    district    at    the  head  of  Harrison 
avenue.      From  this  station  two  pairs  of  tubes  are  laid, 
one  pair  running  to  the  Back  Bay  sub-station  on  West 
Newton  street  near   Huntington   avenue.       The  other 
pair  runs  to  the  south  end  sub-station   on  Washington 
street.      From  the  south  end  the  line  is  continued  to  the 
Dudley  street  station  in  Roxbury,  near  the 
terminal    of   the    elevated    road,    and    from 
Roxbury  it  runs  to  the    Dorchester  sub-sta- 
tion at    Upham's  Corner.       The  parcels  are 
collected    from     the    stores    bv    teams    and 
brought  to  the  central    station.     There  they 
are  sorted  and  sent   by  tubes  to  the  sub-sta- 
tions above  named,  and  delivered  from  them 
by  team  or  messenger.       The  average  time 
of  transit  from  the  central  to  the  Dorchester 
station  is  about  ten  minutes  as  against  forty 
minutes  by  team. 

The  tube  is  operated  by  compressed    air, 
which  forces  a  carrier   along    in    a  manner 
similar   to  that    in  use  in   the  familiar  store 
service    cash  system.     The    air    required  is 
about    1,400   cubic   feet    per    minute  at  an 
average  pressure  of  1.9  lbs.      With  the  lines   filled  with 
carriers  this  pressure   may  rise  to  as  much  as  2.1  lbs., 
and  in  the  shorter  lines,  with  no  load,  it  falls  off  to  i^ 
lbs. 

Before  entering  the  compressors  the  air  passes 
through  a  tank  filled  with  calcium  chloride,  which 
effectually  removes  all  moisture.  This  tank  is  open  to 
the  atmosphere,  and  the  pipe  connections  are  so 
arranged    that    the    air    of    the    incoming    line    passes 


through  the  tank  and  returns  to  the  compressor.  Only 
such  air  has  to  be  dried  as  is  lost  through  leakage  or 
used  for  operating  the  machines. 

The  compressors  are  duplex  belt-driven  with  24  in. 
X  12  in.  cylinders.  There  are  two  each  at  the  main, 
south  end,  and  Roxbury  stations,  and  one  each  at 
Dorchester  and  Back  Bay.  The  compressors  are 
driven  by  50  H.  P.,  three-phase  induction  motors  ot 
the  internal  resistance  type.  The  idea  ot 
belted  compressors  and  electric  motors  was 
adopted  after  a  long  investigation  into  the 
relative  merits  of  steam,  gas  and  electric 
power.  Steam  was  early  abandoned  because 
of  the  necessity  of  having  a  licensed  engi- 
neer at  each  plant,  and  on  account  of  the 
room  required  for  boilers,  coal  bunkers, 
etc.,  gas  engines  appeared  attractive  on  the 
score  of  economy,  but  it  was  decided  that  a 
power  was  needed  that  could  be  rrore  easily 
controlled  ;  that  is,  one  where  the  starting 
or  slopping  of  the  compressor  would  be  an 
easier  matter.  Turning  naturally  to  elec- 
tricity, the  decision  lay  between  direct  and 
alrernating  current.  The  induction  current 
motor  with  no  commutator  to  burn  out, 
with  no  danger  of  burning  cut  the  armature, 
and  its  high  efficiency  at  half  load,  was  finally  adopted. 
The  motors  have  been  running  for  a  year,  without 
giving  the  least  trouble,  and  with  a  total  bill  of  repairs 
of  less  than  five  dollars,  all  of  which  was  for  paint. 

The  carrier  used  is  a  complete  departure  from  all 
previous  designs.  Instead  of  using  felt  or  some  other 
substance  for  bearing  rings  on  which  the  carrier  can 
slide,  five  wheels  are  placed  on  each  end  of  the  carrier. 
The  heads  which  carry  the  wheels  are  slightly  flanged 
and  it  is  found  that  the  air  that  leaks  by  is  not  suffi- 
cient to  be  noticeable.  The  cover  is  hinged  on  the  side, 
opening  the  whole  length  of  the  carrier,  and  nearly 
one-half  its  circumference.  It  is  locked  by  a  trident  at 
each  end  which  slips   into    holes    drilled    in    the    head. 


Electrical   Driven   Aik   i.'i>.mi 
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Such  a  heavy  carrier  cannot  be  allowed  to  come  out  of 
the  open  end  of  the  tube  the  way  that  small  carriers  do 
in  the  store  service  systems.  The  receiving  terminal 
is  an  air  cushion  closed  at  one  end  by  a  revolving 
valve  which  is  opened  and  closed  by  a  cylinder  and  pis- 
ton operated  by  compressed  air  from  the  tube.  Nor- 
mally this  valve  is  closed.  When  the  carrier  enters 
the  receiver  it  compresses  the  air  in  front  of  it.  This 
pressure    affects   a  small    auxiliary    valve.      When    the 
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carrier  is  brought  nearly  to  rest  the  auxiliary  over- 
balances and  moves  the  controlling  valve  of  the  main 
cylinder.  This  opens  the  revolving  valve  and  allows 
the  carrier  to  roll  out.  Just  at  the  end  of  the  receiver 
two  vanes  are  mounted  so  that  the  pressure  of  the  air 
behind  the  carrier  tends  to  move  them.  This  motion 
is  made  use  of  to  restore  the  auxiliary  valve  to  normal 
position  and  close  the  receiver.  As  the  current  of  air 
is  kept  flowing  all  of  the  time,  it  is  necessary  to  have 
some  method  of  introducing  the  carrier  into  the  tube. 
This  is  done  by  a  simple  adaptation  of  the  air  lock. 
The  valves  are  moved  in  the  proper  sequence  by  one 
cylinder  controlled  as  in  the  receiver. 

The  pipe  used  is  cast-iron  water  pipe,  machined  at 
the  joints  to  make  a  close  fit.  It  was  laid  in  the  same 
manner  as  water  pipe,  with  lead  and  yarn  joints.  The 
curves  are  of  cast-iron,  12  feet  radius  to  center  line,  the 
circular  section  of  the  straight  pipe  becoming  elliptical 
at  the  bend.  The  bends  were  cast  in  sections,  the 
standard  90-degree  bend  consisting  of  three  30-degree 
sections  bolted  together.  In  laying,  the  usual  obstacles 
of  manholes,  sewers,  water  and  gas  pipes  and  electrical 
conduits  were  encountered.  To  add  variety  to  the 
work,  the  foundations  of  the  elevated  road  and  the  roof 
of  the  subway  had  to  be  avoided.  On  Harrison  avenue 
a  long  stretch  of  soft  mud  was  encountered  which  made 
it  necessary  to  excavate  below  grade  and  put  in  a  bed 
of  good  bank  gravel.  This,  when  well  rammed,  made 
an  excellent  foundation.  Work  was  commenced  Sep- 
tember 4,  1900,  and  the  first  carrier  was  sent  through 
on  March  10,  igoi.  Business  was  commenced  June  i, 
1901,  and  has  been  carried  on  steadily- ever  since. — E. 
D.  Sabine,  in  Railroad  Gazzette. 


NEW   EQUIPMENT    FOR    THE    CATARACT 
POWER  COMPANY. 

The  Hamilton  Electric  Light  &  Cataract  Power 
Company's  steam  power  station  in  Hamilton,  which 
will  be  used  as  an  auxiliary  to  its  water-power  plant  at 
DeCew  Falls,  34  miles  distant,  is  to  be  equipped  with 
the  following  machinery  recently  ordered  from  the 
Westinghouse  Electric  &  Manufacturing  Company  : 
Two  1,000-kilowatt,  two-phase,  2,400  volt,  8,000  alter- 
nation, engine-type  generators,  each  driven  by  a  verti. 
cal  Corliss  engine  furnished  by  the  Goldie  &  McCulloch 
Company,  of  Gait,  Ont;  one  50- kilowatt  motor-genera- 
tor exciter  set  for  these  alternating-current  generators, 
consisting  of  one  75-horse-power,  two-phase,  400  volt, 
type  C  induction  motor  and  a  50  kilowatt,  125  volt, 
compound-wound,  engine-type  generator,  constituting 
a  two-bearing  set  ;  also  a  switchboard  consisting  of 
two  generator  panels. 

In  the  receiving  station  of  the  Hamilton  Light  & 
Power  Company,  which  adjoins  the  auxiliary  steam 
power  station  in  Hamilton,  will  be  installed  six  500- 
kilowatt,  oil  -  insulated,  self-cooling  Westinghouse 
transformers  with  transformer  panels,  stepping  down 
the  current  from  20,000  volts  or  40,000  volls  three- 
phase  to  2,400  volts  two-phase. 

The  two  engine-type  alternators  mentioned  above 
will  be  operated  in  parallel  with  the  secondaries  from 
these  transformers. 

For  the  water-power  station  at  DeCew  Falls,  the 
Westinghouse  Company  will  furnish  two  ^.ooo-kilowatt, 
three-phase,  2,400  volt  alternators,  which  will  be  direct 
coupled^  to  water  wheels  that  are  being  built  in  Italy  ; 


two  loo-kilowatt  motor-generator  exciter  sets,  each 
consisting  of  a  150-horse-power,  2,400  volt,  type  C 
induction  motor,  and  two  loo-kilowatt,  70  volt,  direct- 
current,  compound- wound,  engine-type  generators, 
constituting  three-bearing  sets  ;  five  2,500  kilowatt, 
oil-insulated,  water-cooled  transformers,  transforming 
from  2,400  volts  three  phase  to  22,500  or  45,000  volts 
three  phase  ;  together  with  the  necessary  switchboards 
to  control  the  apparatus  recently  ordered  as  well  as 
that  already  installed  in  the  station,  aggregating  eight 
separate  switchboards  with  a  total  of  18  panels,  these 
to  be  equipped  with  type  F  instruments  and  type  C  and 
B  oil  switches  throughout. 


POWER  CABLE  CONDUITS  AT  NIAGARA. 

The  Niagara  Falls  Power  Company  is  making  a 
very  important  change  in  the  method  of  running  i's 
cables  between  power  house  No.  i  and  the  transformer 
house.  It  will  be  remembered  that  power  house  No.  i 
and  the  transformer  station  are  on  opposite  sides  of 
the  inlet  canal,  the  two  being  connected  by  a  stone 
bridge  over  the  canal.  This  bridge  was  erected  for 
carrying  the  cables  over  the  canal,  and  the  practice 
has  been  to  string  them  through  the  interior  of  the 
structure,  but  now  a  new  conduit  has  been  built  im- 
mediately under  the  bridge. 

On  January  29  last,  it  will  be  remembered,  lightning 
started  a  fire  in  the  basement  of  the  transformer 
station,  and  the  flames  were  carried  over  the  bridge, 
destroying  the  cable  installation  and  temporarily 
putting  power  house  No.  i  out  of  business.  Following 
this  fire,  the  company  built  a  cable  conduit,  805  ft. 
long  and  having  24  ducts,  from  the  south  end  of  power 
house  No.  I  around  the  west  side  of  the  Forbes  sub- 
way, and  through  20  of  the  ducts  cables  of  1,000,000 
circular  mils  were  laid.  This  relieved  the  bridge  over 
the  canal  of  some  of  its  cables,  and  now,  says  the 
Eletrical  World,  the  new  conduit  will  entirely  do  away 
with  the  service  of  the  bridge,  which  is  being  torn 
down. 

This  new  cable  conduit  has  60  ducts,  the  openings 
in  which  are  2}4  inches.  The  ducts  are  laid  in  groups 
of  twelve,  and  a  feature  of  their  construction  is  that  no 
concrete  is  placed  around  them  except  sufficient  to 
hold  them  in  place.  This  style  of  construction  was 
adopted  in  order  that  the  ventilation  might  be  as  tree 
as  possible,  the  difficulty  being  to  get  rid  of  the  heat 
where  such  an  amount  of  power  is  carried  as  passes 
through  this  conduit,  for  all  of  the  load  that  is  trans- 
formed, as  well  as  some  that  is  delivered  direct,  passes 
over  the  cables  in  the  conduit.  To  facilitate  ventilation 
further  ventilators  have  been  placed  in  a  walk  that  is 
laid  over  and  a  little  above  the  conduit.  With  this 
change,  all  of  the  current  from  power  house  No.  i  and 
also  that  from  power  house  No.  2  passes  through 
underground  conduits,  giving  much  greater  security 
and  removing  the  danger  of  a  repetition  of  such  a 
disaster  as  that  of  last  January. 


Mr.  T.  Chouinard,  5  Lee  street,  Quebec,  has  invented  an  elec- 
tric switch  comprising  an  insulating  base,  a  pair  of  lateral  con- 
tacts, a  central  contact  having  a  tube  fixed  thereto,  a  switch-key 
having  a  shank  rotably  mounted  in  said  tube  and  inclosed  there- 
by for  a  greater  part  of  its  length,  a  feather  mounted  on  one  end 
of  said  shank  and  projecting  between  said  lateral  contacts  and 
adapted  to  contact  with  either  alternately,  and  a  lever-handle 
attached  to  the  other  end  of  said  shank. 
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The  Hackmans  Union  are  making  determined  efforts  to  pre- 
vent the  running  of  tourist  trolley  cars  ticketed  "Seeing  Mon- 
treal"; in  fact,  they  applied  for  an  injunction,  claiming  the  action 
to  be  contrary  to  the  charter  granted  the  Montreal  Railway 
Company.  Happily,  the  application  for  an  injunction  was  dismiss- 
ed, as  it  should  be  ;  for  surely  the  city  of  Monti eal  is  not  to  be 
made  suffer  for  any  such  Union.  It  has  suffered  sufficiently  from 
Unionism  in  its  various  forms  for  one  year  at  any  rate.  The  cars 
continue  to  run  and  fill  a  long-felt  want,  as  they  cover  a  large 
section  of  the  city  and  suburbs.  The  remarks  of  the  man  on  the 
street,  however,  are  very  much  to  the  point,  viz.,  why  do  not  the 
Montreal  Street  Railway  run  these  cars  themselves  instead  of 
sub-letting  such  tourist  traffic  to  a  Yankee  syndicate. 

Local  construction  work  is  very  dull,  little  or  no  wiring  being 
under  way,  and  the  wiremen  seeking  work  are  pretty  much  in 
evidence,  although  really  good,  steady  men  are  generally  kept 
on  by  their  respective  employers  slack  limes  or  no. 

Quiet  a  few  representatives  from  United  States  firms  have 
paid  the  Montreal  trade  a  visit  since  convention  time,  among 
which  might  be  mentioned:  American  Circular  Loom  Co.  (Mr.  H. 
B.  Kirkland)  Chelsea  ;  American  Brass  &  Copper  Co.,  New 
York  ;  W.  R.  Oslrander  &  Co.  (H.  D.  Monk)  New  York  ; 
Gibson  Gas  Fixture  Co.,  Philadelphia  ;  Electric  Gas  Lighting 
Co.  (Mr.  Howes)  Boston. 

The  employees  of  the  Montreal  Light,  Heat  &  Power  Corn- 
pan}'  held  their  annual  picnic  on  Saturday,  August  ist.  Sports, 
games,  and  dancing  were  indulged  in,  and  contests  were  judged 
by  several  of  the  company's  officials.  The  attendance  was  large 
and  the  picnic  voted  a  success. 

The  fan  motor  business  this  season  has  been  a  distinct  failure 
owing  to  cold  and  inclement  weather. 

The  architects  of  Montreal  almost  without  exception,  when 
writing  specifications  for  the  electric  light  wiring  in  residences, 
etc.,  are  in  the  habit  of  stating  that  the  work  is  to  be  done  in 
accordance  with  the  rules  adopted  by  the  Canadian  Board  of 
Fire  Underwriters,  and  with  "  approved  "  materials,  also  that  a 
certificate  of  inspection  to  that  effect  is  to  be  furnished.  The 
next  move  is  to  proceed  to  repeat  the  Underwriters'  rules,  stal- 
ing that  rubber  covered  wire,  porcelain  insulators,  etc.,  shall 
be  used  and  other  superfluous  advice  already  fully  covered 
by  their  preamble.  All  that  is  necessary  to  let  the  contractor 
know  in  addition  to  the  preamble  already  quoted,  is  the  number 
of  outlets,  capacity  of  lights  to  be  carried  on  each,  the  location  of 
such  outlets,  and  switch  outlets.  The  architect  might  also 
remember  that  the  day  is  gone  past  when  electric  light  wires  can 
be  pushed  into  a  chink  in  the  brick  work  or  any  other  hole  or 
corner.  A  certain  quantity  of  right  of  way  is  necessary  for  a 
good  job. 


NIAGARA  AND  ITS  POWER. 

The  Commissioners  of  the  Queen  Victoria  Park,  Niagara  Falls, 
have  issued  their  seventeenth  annual  report,  in  which,  concerning 
the  power  development  at  the  Horse  Shoe  Falls,  they  say  :  "The 
production  of  electrical  power  as  a  means  of  providing  revenue 
has  perhaps  more  than  anything  else  been  characterized  as  van- 
dalistic  in  its  ultimate  effect  upon  scenic  conditions  in  the  park. 
It  should  be  borne  in  mind  that  at  the  time  the  park  was  estab- 
lished the  science  of  producing  electrical  energy  for  motive  pur- 
poses was  practically  in  its  infancy,  the  first  electrical  street 
railway  in  America  having  been  put  in  operation  in  1887.  It  was 
only  when  the  practicability  of  transmitting  electrical  power  as- 
sumed shape  that  the  matter  was  considered  by  the  commissioners 
as  a  possible  means  of  revenue.  The  commissioners  do  not  claim 
that  they  acquired  the  portion  of  the  park  lying  south  of  Cedar 
Island  looking  to  the  utilization  of  this  portion  of  the  propertj'  as 
being  eminently  suited  for  the  purpose.  They  do  claim,  however, 
that  their  recommendation  to  the  Government  which  brought 
about  the  acquirement  of  this  additional  property  has  resulted  in 
the  greatest  pecuniary  advantage.      Had  the  property  not  been 


expropriated  when  the  park  was  founded — viewing  it  now  in  the 
light  of  what  has  transpired  on  both  sides  of  the  river — that  part 
of  the  property  would  doubtless  have  been  acquired  by  capitalists 
and  laid  out  as  a  manufacturing  district  without  reference  to  ils 
scenic  environments,  as  has  been  done  on  the  American  side  of 
the  river  north  of  the  steel  arch  bridge,  to  the  irreparable  dis- 
figurement of  the  river  bank.  On  the  other  hand,  had  it  been 
expropriated  after  its  capabilities  as  a  center  for  production  of 
electrical  power  on  a  large  scale  were  demonstrated,  it  is  quite 
probable  that  the  price  of  such  expropriation  instead  of  the  orig- 
inal cost  of  $100,000  would  have  been  many  millions  of  dollars, 
determinable  only  by  the  capitalization  of  the  revenue  obtainable 
from  possible  electrical  franchises. 

"Coming  now  to  the  charge  that  the  commissioners  have,  in 
granting  certain  power  privileges,  committed  acts  of  vandalism 
that  will  ultimately  ruin  the  scenery  of  Niagara  Falls,  the  com- 
missioners have  to  stale  that  with  the  exception  of  the  Ontario 
Power  Company's  power  house  in  the  gorge  under  the  falls,  here- 
after referred  to,  all  the  proposed  works  connected  with  the 
generation  of  electricity  are  practically  beyond  the  territory 
originally  designed  for  park  purposes.  When  the  electrical 
power  works  are  completed  not  a  single  view  of  the  falls,  rapids 
ot  gorge  under  the  falls  will  be  obstructed  in  the  slightest  degree. 
On  the  contrary,  the  filling  in  of  the  shore  line  above  the  falls  by 
excavated  material  from  the  tunnels  wilt  increase  the  park  area 
very  considerably  and  will  permit  of  roads  and  walks  being  con- 
structed on  the  margin  of  the  river  which  will  greatly  improve  the 
views  of  the  upper  rapids,  and  at  the  same  time  cover  the  fore- 
shore, which  in  some  places  has  become  exposed  by  the  recession 
of  the  waters,  owing  to  the  breaking  away  of  the  cataract.  The 
waters  forming  the  Dufferin  Islands  will  be  completely  restored 
and  improved  by  the  construction  of  cascades  and  miniature  falls, 
and,  besides,  the  area  at  that  congested  point  in  the  park  will  be 
considerably  enlarged. 

"Respecting  the  construction  of  the  Ontario  Power  Company's 
power  house  in  the  gorge  under  the  falls  the  commissioners  of  the 
Slate  reservation  made  representations  to  the  board  in  July  last 
and  were  granted  a  hearing  with  particular  reference  to  the  erec- 
tion of  the  structure  at  the  location,  the  contention  of  the  com- 
missioners of  the  Stale  reservation  being  that  the  building  would 
not  only  disfigure  the  landscape  as  viewed  from  several  points  in 
the  American  reservation,  but  would  also  be  objectionable  from 
an  aesthetic  standpoint  and  at  variance  with  the  natural  conditions 
desired  by  the  commissioners  on  both  sides  of  the  rivers. 

"On  the  other  hand,  it  was  shown  bv  the  Canadian  commis- 
sioners that  the  location  of  the  building  in  question  would  present 
no  obstruction  to  the  free  views  of  the  falls  or  river  from  any 
point  on  the  American  side,  and  as  the  building  would  be  far 
below  the  surface  level  of  the  park  a  part  of  the  roof  and  two 
gable  ends  would  be  the  only  parts  of  the  structure  seen  from  any 
point  of  view  within  Queen  Victoria  Park.  It  was  further  pointed 
out  that  to  make  the  building  in  any  sense  a  conspicuous  or  ob- 
jectionable feature  of  the  landscape  would  depend  solely  upon 
the  design  and  character  given  to  it. 

"The  commissioners  have  also  arranged  for  the  early  removal 
of  the  large  and  unsightly  building  which  is  so  conspicuous  from 
the  American  side,  and  which  was  originally  constructed  for  a 
museum,  but  which  has  recently  been  used  for  .-i  restaurant  and 
shelter  building.  The  removal  of  this  structure,  which  has 
formed  quite  a  striking  feature  of  the  park,  and  the  substituting 
of  a  modern  refectory  near  the  center  of  the  picnic  grounds,  will 
remove  from  the  park  one  of  ils  most  objectionable  features,  and 
will  more  than  counter-balance  any  temporary  disfigurement 
which  the  constiuction  of  the  power  house  may  cause. 

"All  of  the  works  and  structures  connected  with  the  electrical 
power  projects  have  been  designed  with  the  object  not  only  of 
doing  the  least  possible  injury  to  scenic  conditions,  but  the  com- 
missioners are  confident  in  the  belief  that  when  the  several  works 
are  completed  the  consensus  of  opinion  by  the  vastly  increased 
numbers  of  visitors  who  are  expected  to  visit  the  park  will 
abundantly  sustain  them  in  their  contention  that  the  park,  as  a 
whole,  with  its  wealth  of  electrical  machinery,  will  then  be  of 
tenfold  greater  interest  to  the  great  majority  visiting  it.  In  ad- 
dition, not  only  will  the  immediate  locality  beyond  the  park  be 
built  up  into  one  of  t  he  great  manufacturing  centers  of  the  world, 
but  the  quickening  impulse  and  vivifying  effects  of  the  whole  of 
the  world's  latest  and  most  perfect  form  of  energy — created  and 
sent  forth  by  the  Falls  of  Niagara — will  be  felt  from  end  to  end 
of  the  province.  ' 
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CONGRESS  OF  WIRELESS  TELEGRAPHY. 

The  First  International  Congress  of  Wireless  Tele- 
graphy convened  by  the  Imperial  Post  Office,  opened 
in  Berlin,  Germany,  on  August  4th  last.  .  Forty-four 
delegates  attended,  representing  Germany,  Russia, 
France,  Italy,  Austro-Hungary,  Spain,  and  the  United 
States. 

The  Congress  was  called  upon  Germany's  invitation 
with  the  avowed  purpose  of  agreeing  on  international 
regulations  to  control  the  operation  of  wireless  telegra- 
phy systems,  and  prevent  any  one  system  getting  a 
monopoly.     The  proceedings  are  secret. 


TELEPHONE  COMPETITION. 

Some  of  the  western  Ontario  papers  are  still  keeping 
up  their  demand  for  a  competitive  telephone  service. 
They  may  have  some  excuse  for  the  agitation,  but  it  is 
most  difficult  to  see  it  at  this  distance.  If  there  is  any 
one  public  utility  in  which  it  is  desirable  that  a  mono- 
poly should  exist  it  is  in  that  of  telephones.  Experience 
has  taught  those  localities  which  have  had  a  competi- 
tive system  that  fat  from  being  a  source  of  benefit  to 
the  community,  the  competition  has  actually  resulted 
in  what  is  far  worse  than  loss — waste.  The  merchant 
has  not  found  any  profit  in  being  compelled  to  install 
two  services  when  one  would  have  answered  equally 
well.  As  a  matter  of  fact  the  proportion  of  duplication 
has  been  as  high  in  many  cases  as  50  per  cent.,  that  is 
half  the  telephone  users  were  paying  nearly  twice  as 
much  as  necessary  in  order  that  the  other  half  might 
have  the  benefit  of  competition.  Experience  has  also 
shown  that  this  competition  has  been  comparatively 
short  lived.  It  has  usually  been  founded  upon  cheap- 
ness, and  if  there  is  anything  on  earth  in  which  cheap- 
ness is  detrimental  to  satisfactory  service  telephone 
communication  is  that  thing.  The  result  has  usually 
been  that  the  weakest  organization  has  finally  been 
compelled  to  retire  from  the  fight  with  a  heavy  loss  to 
those  who  put  their  money  in  the  venture,  and  a  more 
or  less  serious  disturbance  of  the  telephone  service  of 
the  community.  In  many  instances  these  investors 
have  been  led  into  the  loss  of  their  money  by  the  fairy 
tales  of  promoters.  It  is  generally  easy' enough  to  pro- 
vide figures  which  will  show  a  certainty  of  returns,  but 
it  is  quite  another  matter  to  provide  dividend  cheques 
which  will  be  honored  at  the  bank.  There  is  no  one 
who  realizes  this  more  clearly  than  the  promoter,  and 
this  may  be  one  of  the  reasons  why  his  cash  contribu- 
tion is  usually  small,  if  not  entirely  lacking. 

The  public  demand  is  best  served  by  one  company. 
There  should,  however,  in  the  case  of  a  constituted 
monopoly  such  as  this,  be  some  provision  for  the  pro- 
tection of  subscribers  from  extortion,  and  in  this  re- 
spect Canada  occupies  a  somewhat  peculiar  position, 
the  control  of  the  rates  being  vested  in  the  Governor- 
General-in-council,  who  may  in  case  of  complaint  by 
any  municipality  fix  the  rates  or  appoint  a  judge  of  one 
of  the  Superior  Courts  to  hold  an  enquiry,  compel  the 
attendance  of  witnesses,  examine  them  under  oath  and 
require  the  production  of  books  and  papers.  Under 
the  provisions  of  these  regulations  the  company  is  com- 


pelled to  show  that  the  rates  it  proposes  or  which  it  ob- 
jects to  are  either  absolutely  essential  for  the  purpose 
of  providing  a  fair  return  upon  the  capital  investment, 
or  that  they  are  so  low  that  it  will  be  impossible  to 
secure  such  a  return.  Not  only  are  local  rates  covered 
by  this  act,  but  also  long  distance  rates,  so  that  if  the 
company  takes  advantage  of  any  municipality  it  is  its 
own  fault,  at  least  until  it  has  been  demonstrated  that 
the  relief  provided  is  inadequate.  It  is  somewhat 
strange  that  despite  the  fact  that  this  law  has  been  up- 
on the  statute  books  for  more  than  a  year,  not  a  soli- 
tary attempt  has  been  made  to  set  its  machinery  in 
motion,  though  there  have  been  mere  or  less  frequent 
complaints,  more  or  less  loud,  in  the  usual  vein,  of  ex- 
tortion, etc.  If  the  people  of  any  municipality  are  being 
robbed  it  is  their  own  fault.  That  there  is  still  talk  of 
attempts  being  made  to  secure  a  reduction  of  rates  by 
the  organization  of  new  companies,  while  the  method 
provided  by  law  remains  untested,  may  be  considered 
conclusive  evidence  that  the  basis  of  the  proposed  op- 
position rests  upon  the  hopes  of  self-aggrandizement  of 
the  promoters  at  the  expense  of  those  whom  they  may 
be  able  to  lead  into  their  venture,  rather  than  upon  any 
desire  to  benefit  the  public  at  large.  It  is  just  as  well 
that  the  man  with  money  looking  for  an  investment 
should  bear  this  fact  in  mind. — Montreal  Gazette. 


MUNICIPAL  SERVICES  AT  FORT  WILLIAM. 

The  municipal  telephone  plant  at  Fort  William  does 
not  appear  to  have  been  the  success  that  has  been 
claimed  for  it,  judging  from  the  following  statement  in 
the  "Times-Journal"  of  that  town  of  23rd  July,  over 
the  signature  of  Mr.  A.  F.  Woodhead,  a  prominent 
citizen  : 

"The  public  (electric  light  and  telephone)  services 
have  been  administered  with  inefficiency  and  inaptitude, 
culminating  in  the  destruction  of  the  town  hall,  with 
its  valuable  records,  a  costly  law-suit  in  which  the  town 
has  been  signally  worsted,  and  to-day  we  have  another 
breakdown  in  the  electric  light  plant,  simply  through 
sheer  mismanagement,  which  will  cost  a  large  sum  and 
deprive  the  citizens  of  light  for  probably  some  weeks. 
The  municipal  telephone  service  is  so  bad  that  every 
user  of  it  is  disgusted  and  supporters  of  legitimate 
public  ownership  are  chagrined  and  disappointed." 


SHORT-CIRCUITS. 

The  DeForest  Wireless  Telegraphy  Company  is  removing  Its 
instruments  from  ihe  station  on  Point  Hill,  Hamilton.  The 
experiments  were  successful,  but  commercially  it  has  not 
been  profitable. 

A  new  agreement  with  the  Bell  Telephone  Company  and  the 
city  of  Hamilton  is  being  drawn  up.  The  prices  for  phones 
will  remain  the  same,  but  all  will  be  6tled  out  with  the  long- 
distance equipment.  The  agreement  will  last  for  five  years, 
and  the  company  will  pay  $2900  a  year  and  a  bonus  of  $1,450. 

Mr.  James  Kent,  general  manager  of  C,  P.  R.  Telegraphs, 
accompanied  by  Mr.  D.  S.  Jenkins,  the  western  superintendent 
of  the  company,  has  just  completed  an  inspection  of  the  lines  be- 
tween  Winnipeg  and  the  Pacific  coast.  New  copper  wires  are 
being  strung  from  Winnipeg  to  Brandon,  Napinka  and  Minne- 
dosa,  and  from  Calgary  to  Macleod. 

Mr.  Frank  G.  Walsh,  general  superintendent  of  the  Bell  Tele- 
phone Company's  western  lines,  has  announced  the  appointment 
of  Mr.  John  R.  Richardson  to  the  position  of  manager  of  the 
Winnipeg  office.  Mr.  Richardson  has  been  with  Ihe  Bell  Com- 
pany almost  continuously  since  the  opening  of  the  Winnipeg 
branch  and  is  very  popular  with  the  public. 
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CHIMNEYS. 
Bv  W.  H.  Wakeman. 
The  following  rules  concerning  the  construction  of 
chimneys  are  very  suggestive,  and  it  appears  as  if  they 
might  be  safely  followed  in  practice  : 

The  foundation  of  a  chimney  may  be  composed  of 
concrete,  brick  or  stone,  according  to  which  is  the  most 
convenient.  Concrete  is  preferred,  as  it  secures  a  bet- 
ter bearing  than  large  stones,  because  they  only  rest 
on  the  soil  in  spots  until  a  great  weight  is  put  upon 
them,  when  there  is  a  chance  for  them  to  settle  un- 
evenly. On  the  other  hand,  concrete  rests  evenly  upon 
the  soil  when  first  laid,  and,  as  it  hardens,  it  becomes 
one  solid  mass,  forming  a  superior  foundation. 

Concrete  should  be  laid  about  one  month  before  the 
chimney  is  to  be  built  upon  it,  in  order  to  give  it  a 
chance  to  firmly  set  before  it  is  required  to  support  the 
great  weight  that  is  to  follow.  If  it  rests  upon  clay  or 
loam,  it  should  be  large  enough  to  reduce  the  weight 
resting  upon  it  to  two  tons  per  square  foot,  but  if  there 
is  a  thick  bed  ot  gravel  to  build  on  the  load  may  be  in- 
creased to  four  tons  per  square  foot.  If  the  soil  is 
spongy  it  must  be  excavated  down  to  something  more 
solid,  but  if  this  is  not  practical,  piles  must  be  driven 
down  until  they  reach  soil  that  supports  them  firmly. 

The  external  diameter  at  the  base  should  not  be  less 
than  one-tenth  of  the  height,  and  the  outside  batter 
may  be  from  one-sixteenth  to  one-quarter  inch  per  foot, 
according  to  the  judgment  of  the  designing  engineer. 
The  location  of  it  will  assist  about  deciding  this  point, 
for  if  it  is  to  be  exposed  to  fierce  gales  it  will  need  to 
be  broader  at  the  base,  hence  will  naturally  have  the 
greater  batter,  but  if  it  is  surrounded  by  high  buildings 
the  batter  may  be  less,  for  obvious  reasons. 

For  chimneys  from  two  and  a  half  to  say  five  feet  in 
diameter  the  upper  pait  for  eight  or  ten  feet  need  be 
only  one  brick,  or  eight  inches  thick.  For  those 
exceeding  five  feet,  a  wall  twelve  inches  thick  is  right. 
The  whole  should  be  so  planned  that  the  walls  shall 
decrease  in  thickness  (as  the  superstructure  increases  in 
height)  at  the  rate  of  four  inches  for  each  twenty  or 
twenty-five  feet. 

The  cap  should  either  be  made  in  one  piece,  or,  if 
composed  of  several,  they  ought  to  be  firmly  bound 
together,  but  wrought  iron  bands  should  never  be  used 
for  this  purpose,  as  they  rapidly  oxidize  and  are  un- 
satisfactory on  this  account.  It  is  obvious  that  a  cap 
should  be  as  heavy  as  possible,  yet  small,  so  as  to 
avoid  presenting  too  much  surface  for  gales  ot  wind  to 
act  on. 

The  flue  may  be  built  of  uniform  diameter  its  full 
length,  or  it  may  be  slightly  contracted  at  the  top  with- 
out reducing  the  intensity  of  the  draft.  Sone  engineers 
prefer  to  have  a  flue  larger  at  the  top,  but  this  does 
not  improve  the  draft,  yet  it  renders  the  construction 
more  difficult,  hence  more  expensive,  without  giving 
adequate  returns. 

This  was  proved  in  at  least  one  case.  It  was  an  iron 
stack  that  was  larger  at  the  top  as  originally  construct- 
ed, but  during  the  course  of  other  changes  at  that 
plant  this  was  reversed  and  put  on  the  same  foundation, 
to  be  used  under  like  conditions  as  formerly,  but  the 
draft  was  not  affected  by  the  change. 

We  are  sometimes  told  that  chimneys  should  never 
be  built  into  buildings,  and  this  is  a  good  rule  to  go 
by.      Still  there  are    exceptions    to  it,  for    sometimes  a 


chimney  forms  part  of  a  building  without  objectionable 
results. 

One  objection  presented  to  this  plan  is  that  when  a 
chimney  is  built  independently  of  other  structures  it  is 
swayed  by  the  wind.  If  a  high  chimney  is  to  be  built 
near  a  one-story  boiler  house  it  had  better  stand  alone, 
but  where  the  building  is  nearly  as  high  as  the  chim- 
ney, which  is  frequently  the  case,  it  must  be  held  by 
the  building,  hence  this  objection  is  dispensed  with. 

The  expansion  ot  a  chimney  is  greater  than  the  walls 
of  the  building,  when  heavy  fires  are  carried  under  the 
boilers,  and  while  this  is  an  objection,  it  is  at  least 
partially  overcome  by  building  the  core  independent  of 
the  outer  walls,  with  a  good  air  space  between  them. 
While  this  is  expensive,  it  is  necessary  in  order  to  pro- 
vide for  expansion  of  heat,  whether  the  chimney  stands 
alone  or  forms  a  part  of  some  building. 

This  air  space  should  be  covered  at  the  top  to  pre- 
vent ashes  and  cinders  from  collecting  in  it,  but  at  the 
same  time  care  must  be  taken  to  prevent  binding  the 
two  together,  as  such  a  plan  will  destroy  the  outer 
wall  near  the  top. 

We  find  that  some  engineers  believe  that  a  lightning 
rod  on  a  tall  chimney  is  of  no  benefit,  probably  because 
a  defective  rod  has  not  afforded  full  protection  to  some 
other  chimney,  but  how  are  we  to  tell  how  many  times 
a  well  laid  rod  prevents  damage  by  lightning. 

If  it  is  carried  well  down  into  earth  that  is  always 
moist  it  may  carry  oft  much  of  the  dangerous  fluid  with- 
out making  much  fuss  about  it,  hence  it  is  some  what 
like  a  good  steam  engineer,  as  neither  gets  full  credit 
for  the  damage  they  prevent. 

About  a  year  ago  an  imposing  chimney  was  built  in 
a  northern  city,  and  when  finished  the  scaffold  used 
was  taken  down,  but  a  tew  days  ago  workmen  were 
said  to  be  erecting  another  scaffold  around  that  chim- 
ney, and  investigation  disclosed  the  fact  that  lightning 
had  damaged  the  top  of  it,  causing  numerous  cracks, 
but  not  displacing  any  ot  the  bricks. 

A  short  distance  from  it  stands  another  chimney, 
above  the  top  ot  which  appears  the  points  of  two  rods, 
and  as  this  is  a  new  one  it  is  very  plain  to  even  the 
casual  observer  that  the  owners  of  it  are  profiting  by 
the  misfortunes  of  their  neighbors  to  the  extent  of 
avoiding  their  mistakes. 

When  we  consider  the  comparatively  narrow  or  small 
dimensions  of  a  chimney  foundation,  then  compare  it 
with  its  height,  it  becomes  plain  at  once  that  a  slight 
imperfection  in  the  foundation,  causing  it  to  settle  un- 
evenly, although  to  a  small  extent,  must  affect  the 
shaft  to  a  much  greater  degree.  It  is  both  unpleasant 
and  unsafe  to  have  a  tall  chimney  leaning  to  one  side, 
therefore  measures  must  be  taken  to  correct  the  evil, 
and  this  can  be  accomplished  by  sawing  out  some  of 
the  bricks  on  the  high  side  and  putting  thinner  ones  in 
their  places.  This  allows  the  high  side  to  settle, 
bringing  the  shaft  into  a  vertical  position,  provided 
good  judgment  is  used  in  reducing  the  size  of  the 
bricks,  for  if  they  are  made  too  thin  the  effect  might  be 
disastrous,  especially  if  the  brick  structure  is  sur- 
mounted by  a  heavy  cap,  which  is  needed  to  make  the 
whole  thing  more  solid,  and  thus  prevent  excessive 
swaying. 

Another  plan  for  plumbing  a  leaning  chimney  is  to 
weight  the  high  side  of  the  foundation,  or  to  puddle  it 
until  it    settles  enough    to  afford  a  remedy,    but  this    is 
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more  dangerous  than  removing  some  of  the  bricks,  for 
the  simple  reason  that  there  is  no  way  for  telling  just 
when  the  puddling  has  reached  its  highest  state  of  per- 
fection, making  it  risky  to  prolong  the  process. 

Steel  chimneys  or  stacks  are  no  longer  a  novelty, 
which  are  so  designed  and  constructed  that  no  braces 
are  necessary.  The  lower  courses  of  such  a  chimney 
must,  of  necessity,  be  made  of  thick  plates,  in  order  to 
stand  the  heavy  strain  put  upon  them  by  bolting  them 
down  to  a  heavy  masonry  foundation,  after  which  the 
pressure  of  wind  against  the  upper  parts  causes  a  very 
great  leverage  to  be  brought  to  bear  on  the  lower 
courses. 

Such  a  chimney  looks  well  and  gives  good  results  in 
practice,  but  it  is  more  expensive  than  one  supported 
by  guys,  because  the  absence  of  support  to  the  upper 
parts  makes  a  much  more  elaborate  foundation  neces- 
sary, also  increases  the  cost  of  the  lower  part  of  the 
chimney  itself. 

A  steel  chimney  or  stack  is  less  liable  to  be  destroyed 
by  accident  than  one  composed  of  brick,  as  the  latter 
cannot  be  held  as  rigidly  together  as  one  made  of 
plates  riveted  to  each  other. 

The  larger  sizes  of  steel  chimneys  are  lined  with  fire 
brick,  in  order  to  prevent  rapid  destruction  of  the  lower 
plates,  and  to  retain  the  heat  as  much  as  possible,  for 
if  the  hot  gases  are  quickly  cooled  it  tends  to  reduce 
the  intensity  of  the  draft. 

More  attention  has  been  given  to  the  design  and 
construction  of  chimneys  during  the  past  few  years 
than  ever  before,  resulting  in  fine  specimens  of  both 
steel  and  brick  structures,  that  are  ornamental  as  well 
as  useful. — The  Tradesman. 


The  Review  of  Madoc,  Ont.,  states  that  owing  to  a  number  of 
accidents  the  electric  light  plant  there  has  been  closed  down 
permanently,  and  that  the  citizens  are  in  favor  of  taking  steps  to 
install  a  new  plant. 


STEAM  VS.  ELECTRICITY. 

The  Prussian  State  railways  between  Hamburg, 
Hanover  and  Berlin  will  shortly  conduct  an  interesting 
competition  between  steam  and  electrically  hauled 
trains.  The  leading  locomotive  builders  and  electrical 
firms  of  Germany  have  been  invited  by  the  State  to 
submit  designs  and  specifications  for  steam  or  electric 
locomotives  or  motor  cars  capable  of  making  100 
miles  an  hour  with  a  light  load,  and  90  miles  an  hour 
on  ordinary  traffic. 

The  tests  will  be  a  continuation  of  the  trials  of  high 
speed  electric  trains  on  the  Prussian  standard  guage 
military  line  between  Berlin  and  Zossen,  which  have 
been  arranged  on  account  of  the  decision  to  increase  the 
speed  of  trains  between  Hamburg,  Hanover  and 
Berlin. 

Elaborate  reports  have  just  been  published  of  the 
Berlin  to  Zossen  tests.  It  must  be  borne  in  mind,  how- 
ever, that  this  is  a  line  of  only  fourteen  miles,  and  is 
practically  staight,  and  without  any  curves  of  a  radius 
less  than  6560  feet  and  no  gradient  steeper  than  one  in 
200.  In  the  first  trials  a  car  built  at  Cologne  and  elec- 
trically equipped  by  the  Siemens-Halske  Company  of 
Berlin,  attained  for  a  very  brief  period  a  speed  of  160.2 
kilometres,  or  nearly  100  miles  an  hour,  but  the  tests 
were  abandoned  owing  to  the  giving  away  of  the  rails. 
They  were  too  weak  for  the  car,  which  weighed  over 
ninety-two  tons. 


It  is  reported  to  be  the  intention  of  the  Wiarton  Electric  Light 
Company,  Wiarton,  Ont.,  to  install  an  incandescent  system 
throughout  the  town. 

The  Shawinigan  Water  &  Power  Company,  of  Sliawinigan 
Falls,  Que.,  have  closed  a  contract  to  supply  power  to  the  city 
of  Sorel,  Que.  This  will  necessitate  the  building  of  a  twenty- 
mile  transmission  line  from  Jolliette  through  the  village  of  Laprairie 
to  Sorel.  From  Lanorae  the  line  will  cross  the  St.  Lawrence 
river  by  means  of  a  submarine  cable. 


TO    THE    TRADE 
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Wl^  are  now  in  a  position  to  fill 
orders  promptly  for  Knife 
Switches  of  any  size  from  lo  to  looo 
Amperes.  We  have  a  modern  up-to- 
date  factory,  using  best  methods,  and 
making  prompt  deliveries.  We  solicit 
your  trade. 
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BELTING  FOR  ELECTRIC  WORK. 

The  Rossendale  Belting-  Company,  Ltd.,  ot  Manchester,  Eng- 
land, have  opened  a  branch  at  Toronto,  for  the  sale  of  their  belt- 
ing. The  various  productions  ol  this  company  have  for  several 
years  undergone  severe  tests  in  all  kinds  of  work  in  the  Domin- 
ion, and  the  quality  of  the  goods  has  always  been  maintained. 

The  belt  primarily  adapted  for  electrical  work  is  the  "M.  A. 
Y."  brand.  The  following  test  was  made  by  the  Messrs.  Gallo- 
ways, Limited,  at  Manchester,  on  May  25th  last  : 

THICKNESS 

No.  I  Test. — 5  in.  Single  I^eather broke  at  2,000  lbs.  5^  in. 

"     2     "        5  in.  Double  Ivcather,  copper  sewn       '*       4,500  lbs.  ^  in. 

*'     3    *'        5  in.  Treble  lyeather.  copper  sewn       "       6,500  lbs.  %  in. 

"    4     "        5  in.  ROSSENDAI,E  M.A.Y.  BELT     "      10,200  lbs.  K  in. 

These  belts  will  run  under  all  conditions,  exposed  or  damp 
places,  heavy  or  light  work,  fast  or  slow  speeds,  main  drives,  etc. 


SPARKS. 

The  town  council  of  Renfrew,  Ont.,  have  passed  a  by-law  to 
raise  the  sum  of  $88,390  for  the  purpose  of  acquiring  the  water 
power,  dam  and  electric  light  plant  of  the  Renfrew  Power  Com- 
pany, Limited,  and  the  Renfrew  Electric  Company. 

The  Stratford  Gas  &  Electric  Light  Company,  of  Stratford, 
Ont.,  held  their  annual  meeting  early  in  August.  The  statement 
presented  showed  the  past  year  to  be  the  most  successful  yet  ex- 
perienced. Dr.  S.  A.  King,  of  Windsor,  was  appointed  presi- 
dent, and  Mr.  Baxter  was  re-elected  managing  director. 

The  Roberval  Electric  Company,  Roberval,  Que.,  have  re- 
cently placed  an  order  with  J.  C.  Wilson  &  Company,  Glenora, 
Ont.,  for  a  28-inch  deep  bucket  "Little  Giant"  turbine  with 
horizontal  mounting.  The  same  firm  have  under  construction  a 
12-inch  wheel  of  the  same  type  for  J.  A.  Kirk,  Arrowhead,  B.  C. 

Messrs.  A.  Alabaster,  Gatehouse  &  Company,  4  Ludgate  Hill, 
London,  E.  C,  have  issued  a  valuable  work  entitled  "Secondary 
Batteries."  The  main  object  of  the  writer  lias  been  to  instruct 
persons  in  the  work  of  attending  to  a  storage  battery.  It  is 
written  by  an  engineer  and  contains  numerous  illustrations 
which  serve  to  enlighten  the  reader. 


The  contract  for  building  a  power  house  for  the  V'^ancouver 
Power  Company  has  been  given  to  Jonathan  Rogers.  The 
power  house  will  be  built  below  the  Trout  Lake  dam  on  the  nonh 
arm  of  the  inlet,  and  will  be  a  stone  building  40  x  156  feet.  The 
wall  will  be  30  feet  in  height  and  2^  feet  in  thickness. 
The  company  expect  to  have  4,000  horse  power  available  by  the 
end  of  the  year. 

Since  the  ist  of  May,  when  J.  C.  Wilson  &  Company,  Glen- 
ora, Ont.,  manufacturers  of  the  Litile  Giant  turbine,  reported 
their  foreign  shipments  as  twenty-one  turbines,  they  have  ship- 
ped the  following  additional  wheels,  namely,  two  12-inch,  one 
21-inch,  one  28-inch,  and  one  44-inch,  all  ot  the  vertical  style. 
They  also  have  under  construction,  to  go  abroad,  one  14-inch, 
one  2 1 -inch  and  one  24-inch. 

The  electric  light  committee  have  presented  to  the  town  coun- 
cil of  Almonte,  Ont.,  a  report  regarding  improvements  to  the 
electric  light  plant.  The  first  proposition  is  to  lower  the  present 
wheel  and  build  new  frame  and  bulkhead,  at  a  cost  of  $4,800. 
Another  proposilion  is  to  build  a  new  power  house,  including 
open  waterway  and  new  bulkheads  and  dynamo,  at  an  approxi- 
mate cost  of  $12,000.  Still  another  proposition  calls  for  an  ex- 
penditure of  about  $25,000  on  improvements  and  new  plant. 

The  Peterborough  Hydraulic  Power  Company,  of  which  Sen- 
ator Geo.  A.  Ccx  IS  president,  is  building  a  new  power  plant  on 
the  Otonabee  river,  in  the  Town  of  Peterborough,  which  will  be 
equipped  with  the  following  apparatus  recently  purchased  from 
the  Westinghouse  Electric  &  Manufacturing  Company  :  A  1500 
kilowatt,  2240  volt  generator,  having  7200  alternations  and  run- 
ning at  150  revolutions  per  minute,  to  be  direct  connected  to 
water  wheels  ;  also  two  125  volt,  D.  C,  direct  coupled  exciters 
of  75  kilowatts  capacity  each  ;  together  with  switchboard  con- 
sisting of  a  large  generator  panel  and  two  exciter  panels.  This 
power  house,  when  completed,  will  be  an  unusually  fine  one  and 
is  10  furnish  power  to  the  Peterborough  mill  of  the  American 
Cereal  Company,  owned  by  the  Quaker  Oats  Company  ;  power 
will  be  supplied  to  several  other  manufacturing  plants  in  the 
town  and  also  to  the  Peterborough  Light  &  Power  Company, 
which  does  an  electric  lighting  and  small  power  business  in 
Peterborough. 
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THE  POWER  PLANT  OF  THE  OTTAWA 
ELECTRIC  RAILWAY. 

Bv  John  Murphy. 
To  visit  the  power  house  of  the  Ottawa  Electric 
Railway  Company  is  to  be  impressed  with  the  con- 
viction that  the  company's  street  car  system  is  a  model 
one  in  every  particular.  While  much  could  be  said 
about  the  cheerful,  bright  and  clean  cars,  the  natty  and 
polite  employees,  and  the  excellent  condition  in  which 
the  whole  equipment  is  kept,  the  purpose  of  this  article 
is  merely  to  describe  that  part  of  the  system    which    so 


was  contained  in  a  fire-proof  brick  and  steel  structure. 
The  latter  unit  was  intended  to  preclude  the  possibility 
of  a  complete  tie-up  in  the  event  of  an  accident  to  the 
other  plant,  as  well  as  to  provide  for  extensions  of  the 
service,  and  while  its  installation  was  in  progress  one 
of  the  belt-driven  machines,  a  700  h.p.  generator,  was 
removed  to  the  auxiliary  steam  station  of  The  Ottawa 
Electric  Company,  about  a  quarter  of  a  mile  distant, 
where  it  still  remains.  The  fire  of  April  26th,  1900, 
completely  destroyed  the  building  containing  the  belt- 
driven  generators,  but  the  new    station   was  practically 


1 

lAWA   Ki-EcTRR-  Railway  Company — Rattkry  Room  in  Power  House. 


quickly  excites  public  interest  if  it  happens  to    get    out 
of  order — namely,  the  power  station. 

Before  the  memorable  fire  of  April  29th,  1900,  which 
destroyed  the  greater  part  of  Hull  and  a  large  portion 
of  the  City  of  Ottawa,  the  power  plant  of  the  Ottawa 
Electric  Railway  Company  consisted  of  two  hydro- 
electric stations  containing  five  Westinghouse  gener- 
ators. Of  the  latter  four  were  belt-driven  four-pole 
machines,  and  one  was  a  twelve  pole  direct-connected 
machine.  The  combined  output  of  the  belted-driven 
machines  was  2100  h.p.,  and  the  output  of  the  other 
was  2000  h.p.  The  two  stations  wer*  situated  side  by 
side  and  either  was  capable  of  supplying  energy  for  the 
whole  service.  The  belt-driven  generators  were  in- 
stalled in  an  iron-covered  frame  building  of  exception- 
ally   rigid    construction    and    the    more    modern  outfit 


uninjured.     The  steam  station  also  escaped  destruction, 
as  it  occupied  a  comparatively  isolated  position. 

In  the  Fall  of  1902  a  building  was  erected  on  the  site 
of  the  destroyed  station,  in  which  there  was  installed 
and  there  is  now  in  operation  the  largest  storage 
battery  in  Canada.  It  consists  of  288  cells  of  the 
Electric  Storage  Battery  Company's  latest  improved 
chloride  accumulators.  The  elements  of  the  battery  are 
contained  in  lead-lined  wooden  tanks  which  have  been 
made  large  enough  to  permit  of  a  50  per  cent,  increase 
in  the  number  of  plates  and  in  the  output  of  the  battery. 
Each  tank  now  contains  twenty-five  type  G  plates,  but 
there  is  space  in  each  for  thirty-nine  plates.  The  tanks 
rest  upon  porcelain  insulators  supported  by  well 
seasoned  pine  stringers  suitably  waterproofed,  and  the 
stringers  are   separated  from  the  concrete  floor  of  the 
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room  by  vitrified  bricks.       This  arrangement  keeps  the      additional  plant.    As  is  well  known,  street  railway  loads 
battery  thoroughly  insulated  from  the  ground.  are  of  a  fluctuating   character,   and  peak  hours  exist. 

The  maximum  discharging  and  charging  rates  of  the  Thus  it  happens  that  between  midnight  and  morning 
battery  are  1000  amperes  and  350  amperes  respectively.  battery  charging  can  always  be  done  and  power  thus 
As  the  battery  is  thus  able  to  take  care  of  load  changes  stored  during  the  night  can  be  reserved  for  times  of 
amounting  to  1350  amperes,  and  as  the  Ottawa  Electric  need.  In  connectioti  with  the  generator  at  the  steam 
Railway's  fluctuations  in  load  are  much  less  than  this  station  the  battery  is  also  able  to  take  care  of  a  respect- 
able limited  service. 

The  beneficial  results  obtained  from  the  Ottawa 
Electric  Railway  Company's  battery  during  the  past 
seven  months  are  so  apparent  that  the  management 
have  good  cause  to  congratulate  themselves  on  the 
wisdom  of  their  choice.  Up  to  the  time  the  battery  was 
installed  the  water  wheel  speed  and  consequent  gener- 
ator e.m.f.  was  controlled  by  hand.  The  controller's 
efforts  met  with  the  degree  of  success  which  is  illus- 
trated by  the  recording  voltmeter  chart  No.  I.  The 
550  volt  line  was  aimed  at  on  this  chart,  but  an  average 
of  about  520  volts  was  obtained,  while  sudden  voltage 
jumps  of  twenty  per  cent,  were  not  uncommon.  Cars 
at  distant  points  received  about  one-half  normal  voltage 
when  the  power  house  voliage  dropped,  because  the 
consequent  rise  in  current  which  accompanied  the  fall 
in  voltage  introduced  abnormal  line  losses — the  process 
being  a  cumulative  one. 

1  l-'^  glance  at  chart  No.  II  will  serve  to  indicate  what 
the  battery  daily  accomplishes  in  the  way  of  regulatiiig 
the  bus-bar  voltage  and  generator  speed.  In  fact,  a 
comparison   of  charts  I   and  II  is  one    of   the  greatest 

„       „  „  ,  ..  „  „  object    lessons    ever   published.        Chart    I   was    made 

The  Ottawa  Electric  Companv  —  Motor-Driven  Booster.  '^  , 

before  the  battery    was  installed,   chart   II    afterwards. 

amount,    the   generator  load  is  an  absolutely  constant      Chart  I    illustrates  wide  speed  and    voltage  variations 
quantity. 

It  was  only  after  a  thorough  canvas  of  ilie  situation 
that  the  Ottawa  Electric  R  lilway  Company  decided  to 
install  the  battery.  The  company  fore.saw  that  in  the 
event  of  an  accident  to  a  water  wheel,  to  a  gate,  or  to 
the  gate-moving  mechanism  on  their  direct-connected  house  bus-bars.  Many  lighting  plants  are  operated  to- 
unit  their  entire  car  service  would  be  dependent  upon  day  whose  voltage  curves  would  not  favorably  compare 
the  services  of  the  700  h.p.  steam- 
driven  generator,  and  to  avoid  such  a 
contingency  additional  power  plant  be- 
came a  necessity.  However,  before 
reaching  a  decision  the  question  to  be 
solved  was  this  :  Which  installation 
would  give  the  be.st  results — a  steam- 
driven  generator,  a  water-driven  gen- 
erator, or  a  storage  battery  ?  The 
ste;im  plant's  first  cost  and  expensive 
operation  were  serious  barriers  to  its 
installation,  and  the  hydro  -  electric 
equipment's  inability  to  render  assist- 
ance at  times  when  it  would  be  most 
needed,  namely,  during  ice  or  low 
water  troubles,  had  much  to  do  with 
preventing  its  selection.  In  the  end 
the  battery  was  decided  upon  because 
it  would  immediately  improve  the  service  by  maintain- 
ing constant  e.m.f.  at  the  power  house,  irrespective 
of  load  changes,  and  for  the  further  reason  that  it 
would  prolong  the  life  of  the  hydraulic  outfit  not 
only    by    relieving   the    water    wheels  and  gates    from 


which  occurred  despite  the  constant  efforts  of  faithful 
attendants  to  prevent  them.  Chart  II  shows  what  is 
now  done  automatically  and  without  the  slightest  waste 
of  energy  in  its  accomplishment.  Both  charts  were 
made  by  the  same  voltmeter  connected  across  the  power 


The  Ottawa  Electric  Railway  Company— Switchboard. 

with  the  Ottawa  Electric  Railway  Company's  chart  No. 

II. 

The    potential    and   current  curves   taken  down  from 

Weston   instruments  by  two  attendants  whose  actions 

were  kept  in  synchronism  by  the  bell  on  a  metronome 
the    jars    occasioned    by    sudden    variations   in  load,      also  present  a   striking   illustration  ol   the  former  and 
but   also    by    saving    the   gate  mechanism  from  being      present  operating  conditions  of  the  plant  in  question, 
destroyed  through  its  constant  moving  back  and  forth.  It    will    be    noticed    that    the    normal    power    house 

A  further  and  very  important  factor  in  determining  the      pressure  is  now  600  volts.       The  generator's  speed  and 
selection   of  the   battery  was  that  it  would  also  act  as      its   field  charge  were  both  increased  slightly  to  obtain 
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this  pressure.  The  pressure  was  raised  to  600  volts 
for  the  purpose  of  obtaining  the  many  benefits  available 
when  working  at  this  point  and  also  because  it  was  felt 
that  the  battery  would  hold  the  pressure  constant  at 
whatever  point  was  decided  upon.  Chart  II  shows 
that  a  variation  from  the  zero  point  of  more  than  i]4 
per  cent,  is  a  rare  occurrence.  The  vim  with  which  the 
cars    now   ascend  grades   and  the  way  in  which  they 


spring  to  life  when  the  moiornian  moves  his  controller 
are  among  the  most  gratifying  improvements  that  have 
followed  the  installation  of  the  battery. 

The  reduction  in  the  amount  of  current  used  per  car 
due  to  the  increased  voltage  is  also  a  feature  worthy  of 
special  attention.  The  power  house  current  output, 
with  the  same  number  of  cars  in  operation,  has  been 
reduced  40  per.  cent  !  The  average  amount  of  current 
used  per  car,  based  on  power  house  indications,  under 


old  conditions  was  28  amperes — it  is  nOw  17  amperes. 
The  reduction  in  line  losses  on  this  account  is  a  most 
important  matter,  as  it  will  postpone  for  a  long  period 
the  necessity  of  increasing  the  feeders  throughout  the 
system.  A  differentially  wound  motor-driven  booster 
works  in  connection  with  the  battery,  and  it  makes  the 
latter  so  sensitively  active  that  an  absolutely  constant 
load  is  kept  on  the  generator.  The  water  wheel  gates 
are  not  moved  at  all  for  the  purpose  of  speed  regulation  ! 


The  gates  are  opened  far  enough  to  make  the  generator 
carry  the  average  load  and  the  closest  inspection  of  the 
tachometer  fails  to  reveal  any  speed  variation.  A 
visitor  could  easily  be  persuaded  that  the  generator  was 
supplying  an  incandescent  lighting  service,  so  smoothly 
does  it  operate.  An  inspection  of  the  line  and  battery 
ammeters,  however,  indicates  that  large  and  rapid 
changes  are  always  taking  place. 

The  present  plant,  consisting  of  direct-connected 
generator  and  battery,  is  capable  of  supplying  energy 
to  a  much  greater  number  of  cars  than  are  ever  used  in 
Ottawa,  and  with  the  steam  station  a  large  amount  of 
reserve  power  is  always  available.  The  illustrations 
represent  the  booster,  the  switchboard  and  the  battery 
room.  It  is  interesting  to  note,  in  the  switchboard 
picture,  that  while  the  battery  and  bus  voltmeter  needles 
are  reproduced  quite  clearly  the  ammeter  needles  are 
not  printed  at  all — the  latter  do  not  remain  in  one 
position  long  enough  to  be  photographed. 


MR.  JAMES  FERNS. 


Mr.  James  Ferns,  who  succeeds  the  late  Mr.  F.  H. 
Badger  as  Superintendent  of  the  Montreal  Fire  Alarm 


Mr.  James  Ferns, 
Superintendent  Montreal  Fire  Alarm  Department. 

Department,  was  born  in  Montreal,  March  10th,  1854. 
Alter  a  successful  commercial  course,  he  entered  the 
service  of  the  Fire  Alarm  Department  in  June,  1866. 
His  first  study  was  to  master  operating,  in  which  he 
became  remarkably  expert,  being  able  to  use  either  the 
Morse  or  Bain  alphabets  with  equal  facility,  the  Bain 
at  that  time  being  generally  used  in  fire  alarm 
offices.  Under  the  instruction  of  the  late  superintend- 
ent every  opportunity  was  afforded  for  intricate  test- 
ing, and  Mr.  Ferns  soon  became  proficient  in  matters 
electrical.  Practically  for  the  last  five  years  he  has 
had  charge  of  the  fire  alarm  system,  and  many  of  his 
inventions  are  now  giving  the  greatest  satisfaction  in 
the  fire  alarm  office.  He  also  made  practical  the  first 
invention  for  unhitching  horses  in  fire  stations  by 
electricity. 

Since  his  appointment  as  superintendent  the  system 
is  undergoing  extensive  improvement  and  alteration. 
It  is  his  intention  to  visit  the  leading  United  States 
cities  this  fall,  looking  for  ideas  for  further  improve- 
ments. We  wish  him  every  success  in  his  new 
position. 
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ELECTRIC  POWER  FOR  TORONTO. 

Last  spring  Mr.  C.  H.  Rust,  City  Engineer  of 
Toronto,  was  requested  to  report  to  the  city  council  as 
to  the  estimated  cost  of  developing  electric  power  at 
Niagara  Falls  and  transmitting  it  to  and  distributing  it 
within  the  city.  Accordingly,  he  engaged  Mr.  R.  J. 
Parke,  E.E.,  to  prepare  a  report  on  the  cost  of  distribu- 
tion within  the  city,  and  also  consulted  Mr.  Alex.  Dow, 
manager  of  the  Edison  Illuminating  Company,  Detroit, 
regarding  the  matter.  The  reporis  of  these  gentlemen, 
which  are  printed  in  part  below,  are  of  interest  to 
electrical  men  as  well  as  to  the  citizens  of  Toronto.  It 
was  not  considered  necessary  to  go  more  in  detail  into 
the  question  than  has  been  done.  The  curves  accom- 
panying Mr.  Parke's  report  were  worked  out  on  the 
basis  of  the  report.  Curves  i  to  5  inclusive,  not 
shown,  are  curves  of  the  various  sub-station  service 
loads  for  December. 

REPORT  OF  R.  J.   PARKE. 

Acting  on  your  instructions  which  I  received  on  February  28lh 
ast,  I  have  made  a  careful  survey  of  the  city  in  order  to  ascer- 
tain the  amount  of  power  required  for  electric  lighting  and  motive 


Street  lighting 950  K.W. 

Incandescent  alternating  current  lighting  2,500  K.W. 

Incandescent  direct    current    lighting....  2,400  K.W. 

Alternating  current  motive  power 1,700  K.W. 

Direct  current  motive  power 3.300  K.W. 

Main  W.W.  pumping  station  power 2,500  K.W. 

H.L.  W.W.  pumping  station  power. 400  K.W. 


Total  13,750  K.W. 
The  above  total  does  not  represent  the  load  at  the  terminal 
station  because  the  maximum  loads  in  certain  districts  are  thrown 
upon  the  terminal  station  at  a  time  when  other  loads  are  on  a 
decline,  consequently  the  load  which  would  likely  be  thrown  on 
the  terminal  station  by  all  the  services  would  not  likely  exceed 
10,000  k.  w.,  which  would  be  about  the  amount  of  power  to  be 
charged  for  at  this  point  by  the  producers. 

To  the  above,  however,  should  be  added  the  estimated  load  of 
the  Toronto  Street  Railway,  which  would  be  approximately  10,- 
000  k.  w.,  making  the  entire  load  upon  the  sub-station  equal  to 
20,000  k.  w.  as  a  maximum. 

capital  cost. 
Station   Equipments  : 

Terminal  station,   high  voltage  side $230,000.00 

Terminal  station  No.  i,   sub-station  side.  .  .       20,400.00 

No.  2   sub-station 101,000.00 

No.  3  sub-station    J 160,000.00 

No.  4  sub-station f.    35,100.00 

No.  5  sub-station 19,500.00 


Total     $566,000.00 
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power  services  throughout  the  city.  I  submit  herewith  an  esti- 
mate of  the  amount  of  power,  the  capital  cost  of  a  municipal 
plant  for  the  purpose  of  distributing  the  said  power  throughout 
the  city,  and  an  estimate  of  the  annual  cost  of  operating  such  a 
plant. 

This  estimate  is  arranged  into  three  main  divisions,  namely  : 

Estimate  of  power  for  various  public  services. 

Capital  cost  of  distribution  plant. 

Operating  expenses  of  the  above-mentioned  plant. 

For  the  purpose  of  this  estimate,  I  assume  that  power  will  be 
delivered  at  some  suitably  convenient  point  on  the  western  city 
limits,  by  transmission  line  delivering  3-phase  alternating  current 
at  from  30,000  to  60,000  volts  E.M.F.,  and  60  eycles  frequency. 
I  have  chosen  for  this  point  a  location  in  High  Park  near  the 
junction  of  Garden  avenue  and  Indian  road.  This  location  would 
be  the  site  of  the  main  receiving  station  hereinafter  referred  to  as 
the  terminal  station.  From  the  terminal  station  power  will  be 
distributed  by  means  of  3-phase  alternating  current  over-head 
circuits,  of  suitable  voltage,  to  the  various  sub-stations  through- 
out the  city,  all  as  shown  on  drawing  No.  03-1 16  herewith. 

ESTIMATE   OF    POWER    REQIURED. 
The   amount    of  power   required    for   each    of  the    respective 
services  given  below,  is  as  follows  : 


Buildings $   70,000.00 

Underground    distribution  system 566,559.00 

Overhead    distribution    system 483,082.00 

Engineering,  supervision  and  contingencies      ioo.oop.oo 

Total  cost     $1,785,641.00 
operating  expenses. 
Fixed  Charges  : 

Interest  on  Bonds  at  3.75   per  cent $  66,961.00 

Sinking  and  Depreciation  Fund  at  7% 124,994.00 

Variable  Charges  : 

Operating  staff 62,000.00 

Repairs,  supplies,  etc.,  chargeable  10  main- 
tenance          30,000.00 

Total  annual  expenses  $283,955.00 
If  the  current  be  delivered  at  30  cycles  or  25  cycles  instead  of 
60  cycles  the  sum  of  approximately  $150,000  will  have  to  be  add- 
ed to  the  above  estimate  for  apparatus  for  raising  the  frequency 
to  60  cycles  in  order  to  operate  incandescent  alternating  current 
lighting  and  the  street  lighting  system. 

The  above  estimates  can  be  reduced  by  about  25  per  cent,  if  a 
plant  suitable  for  only  immediate  requirements  be   contemplated. 
The  above  estimate  covers  the  capital  cost  of  a  plant  suitable 
for  the  probable  requirements  of  the  next  five  years. 
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REPORT  OF  ALEX.  DOW. 

The  following-  figures  are  based  on  the  premises  as  set  forth 
in  Mr.  R.  J.  Parke's  report  of  May  ist,  namely,  that  a  maxi- 
mum of  10,000  kilowatts  rapacity  at  the  city  limits  will  permit 
the  connection  of  different  classes  of  business  aggregatinjrf 
13,750  kilowatts.  I  think  that  this  assumption  by  Mi.  Parke  is 
justified. 

OWNERSHIP   OF   TRANSMISSION    LINE. 

A  line  and  right  of  way  such  as  would  be  advisable  would 
cost  between  $700,000  and  $1,000,000.  The  difference  is  partly 
the  difference  in  distance  between  the  two  powers  under  con- 
sideration, to  wit,  Jordan  and  Niagara,  and  is  to  some  extent  a 
matter  of  detail  of  construction  depending  on   factors    which  are 
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not  now  before  us.  The  mainlenance  of  such  a  line,  to  wit,  the 
constant  patrolling  required  and  the  making  of  ordinary  repairs, 
will  cost  from  $10,000  to  $12,000  per  year.  Interest  on  the  in- 
vestment being  assumed  at  3.75  per  cent,  and  depreciation  and 
sinking  fund  assumed  at  5  per  cent.,  would  give  a  total  annual 
cost  of  transmission  line  of,  say  $100,000. 

It  is  to  be  noted,  however,  that  such  a  line  would  take  care  o( 
twice  the  capacity  at  which  it  is  now  proposed  to  load  it.  I  do 
not  think  it  wise  to  build  a  line  for  the  exact  capacity  required. 
The  cost  would  not  be  proportionatelj'  reduced  because  the 
expense  for  right  of  way,  for  poles,  cross-arms  and  fittings 
would  be  identical  in  either  case,  the  only  increase  being  in  the 
amount  of  copper.  It  appears  to  me  that  under  those  circum- 
stances the  development  of  the  business  should  be  provided  for 
in  the  first  investment  in  transmission  lines.  It  is  to  be  noted 
also  that  if  copper  is  used  the  metal  is  always  a  good  asset.  I 
assume  also  that  the  right  of  way  will  be  a  good  asset. 

The  figures  submitted  by  the  Hamilton  S(  Lake  Erie  Power 
Company  for  power  at  Jordan  and  (or  power  at  Toronto  city 
limits  differ  by  $10  per  horse  power  of  capacity  required.  This 
is,  however,  not  a  net  difference,  because  the  city  will  require  to 
purchase  at  a  maximum  say  15  per  cent,  more  power  at 
Jordan  than  it  would  require  to  purchase  at  the  city  limits  to 
make  good  the  loss  in  transmission.  Under  the  present  con- 
ditions, therefore,  the  saving  to  the  city  by  owning  its  own 
transmission  line  would  not  be  great,  but  any  increase  of  power 
sold  in  Toronto  up  to  the  capacity  of  the  line  would  directly 
increase  the  saving.  A  line  such  as  I  have  estimated  will  take 
care  o!  20,000  kilowatts.  If  that  load  should  be  attained  the 
city  would  be  saving  $130,000  per  annum. 

I  have  taken  safe  figures  in  making  this  statement.  I  may 
add  to  it  that  it  strikes  me  that  the  Hamilton  &  Lake  Erie 
Power  Company  do  not  want  to  build  that  line  or  they  would 
have  made  a  less  difference  in  the  price  of  power  at  Jordan  and 
power  at  the  city. 

CC1ST    PER    HORSE    POWER    AT    CITY    LIMITS. 

Assuming  your  figure  of  $10  per  horse  power  at  Niagara  Falls 
or  at  Jordan,  there  nr  ust  be  added  to  this  15  percent,  for  the 
energy  expended  in  the  transmission  line.  There  must  also  be 
added  a  pro  rata  of  the  annual  cost  of  the  transmission  line;  10,- 
000  kilowalts  is  equal  to  13,400  horsepower.  As  follows  : 
'  Table  No.  i. 
Cost  per  horse-power  generated $10.00 


But  this  is  the  condition  if  the  entire  annual  cost  of  the  trans- 
mission line  is  charged  to  the  present  business.  The  transmission 
line  is  fit  to  take  care  of  twice  the  present  business.  Assuming 
that  the  business  has  been  increased  50  per  cent,  we  have  the 
following  : 

Table  No.  2. 

Cost  per  horse-power  generated $10.00 

15  per  cent,  transmission  loss 1.50 

Pro  rata  of  cost  of  transmission  line. . . .  4.98 

Total  $16.48 

Mr.  Parke  estimates  that  the  addition  ofthe  business  of  the 
Toronto  Street  Railway  Company  would  double  the  work  on  the 
transmission  line.  It  would  be  good  policy  both  for  the  City  and 
the  Street  Railway  Company  to  combine  their  demands  at  least 
as  far  as  the  city  limits.  The  same  reasons  which  warrant  the 
construction  of  a  line  having  more  capacity  than  the  immediate 
demand  would  dictate  this  conclusion.  Assume  that  this  business 
is  added  and  your  figures  are  as  follows  : 

Table  No.  3. 

Cost  per  horse-power  generated    $io.oo 

15  per  cent,  transmission  line 1.50 

Pro  rata  of  cost  of  transmission  line 3.73 

Total  $15.23 

IF  the  Street  Railway  Company  should  require  power  it  would 
naturally  take  delivery  of  that  power  at  the  city  limits,  and  the 
above  figures  should  be  taken  as  a  guide  in  fixing  the  price. 
Even  if  power  should  be  furnished  to  the  railway  company  at 
cost,  it  is  evident  that  their  use  of  the  same  transmission  line 
would  bring  down  the  average  price  of  power  to  all  consumers. 

COST  of  POWER  DISTRIBUTED. 
Because  the  different  demands  for  power  do  not  coincide  in 
time,  Mr.  Parke  has  (I  believe  correctly)  estimated  that  with  a 
maximum  of  10,000  kilowatts  (13,400  horse-power)  at  the  city 
limits,  services  to  a  total  of  13,750  kilowatt  hours  (18,425  horse- 
power) can  be  provided  for.  He  estimates  the  total  annual  expense 
of  distribution  (including  a  high  charge  for  depreciation  and  sink- 
ing fund)  at  $283,955.  There  will  be  certain  electrical  losses  in  dis- 
tribution whereby  it  will  result  that  more  power  will  be  required 
at  the  city  limits  than  will  be  accounted  for  by  the  customers' 
meters  or  be  chargeable  to  customers  under  a  contract  system  if 
meters  are  not  used.  Meter  slip— that  is  to  say,  the  amount  of 
energy  which  customers'  meters  fail  to  record — is  the  largest 
single  item  of  this  loss.  The  next  largest  is  the  conversion  loss 
from  alternating  to  direct  current  which  is  necessary  to  provide 
for  the  incandescent  direct  current  lighting  and  direct  current 
motive  power.     .After  careful  consideration  the  total  distribution 
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$18.96 


OSS  can  be  provided  for  bj-  adding  to  the  cost  of  energy  received 

at  the  city  limits  20  per  cent. 

Table  No.  4. 
Cost  per  horse-power  at  city  limits,  maximum  figure  : 

Table  No.    i $.8.96 

Add  20  per  cent,  for  distribution  lo.eses.  .  3.79 

Add    expense    of    distribution    per    Mr. 

Parke's  estimate 15-41 

Total  $38.16 

It  results  that  the  city  should  receive  an  average  figure  for 
po.ver  distributed  by  it  sufficiently  in  excess  of  $38. 16  per  h. p. 
per  annum  to  prevent  any  possibility  of  loss. 
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The  appearance  and  location  of 
Switchboards.  the  switchboard  equipment  of  the 
average  small  plant  would  lead 
the  casual  visitor  to  believe  that  this  part  of  the  in- 
stallation was  but  a  minor  and  unimportant  item, 
whereas  if  the  truth  were  recognized  it  would  be  seen 
that  such  is  far  from  being  the  case.  Continuity  of 
service  is  the  one  and  paramount  desideratum  of  opera- 
tion, but  this  cannot  be  expected  unless  all  parts  of  the 
equipment  are  kept  in  proper  shape.  That  this  is  not 
done  is  evidenced  by  the  nondescript  appearance  which 
the  switchboard  so  often  bears,  wooden  boards,  boards 
with  broken  switches,  open  lead  fuses,  spacings  be- 
tween bare  parts  which  are  scarcely  fit  for  200  volts, 
let  alone  20C0  which  is  frequently  the  potential  obtain- 
ing, boards  with  neither  lightning  arresters  nor  ground 
detectors — the  list  might  beextended almost  indefinitely. 
Then  again,  the  matter  is  frequently  made  worse  by 
crowding  the  equipment,  good  bad  or  indifferent,  into 
a  corner  containing  barely  half  the  necessary  room  and 
giving  every  chance  for  the  accumulation  of  station  re- 
fuse and  every  excuse  for  the  want  of  attention  on  the 
part  of  the  attendant.  Good  reliable  switchboards, 
eq  ipped  with  tried  and  proven  devices,  are  now  stan- 
dardized by  all  manufacturers  and  thus  can  be  quoted  at 
prices  considerably  below  those  prevailing  a  few  years 
ago.  Surely  it  will  pay  any  and  all  plants  to  see  that 
this  part  of  their  equipment  is  strictly  up  to  date,  es- 
pecially when  the  expenditure  can  be  looked  at  as  one 
form  of  insurance  against  not  only  interruptions  10  the 
service,  but  also  a  possible  total  destruction  of  the 
plant. 


The   European  manufacturers  of 
Multiphase  electrical      apparatus     have     for 

Transformers.  '^  "^ 

many  years  advocated  and  sold 
multiphase  transformers,  but  the  practice  on  this  side 
has  always  inclined  to  the  use  of  single  phase  apparatus. 
Just  as  the  copper  of  three  single  phase  transmission 
lines  can  be  amalgamated  to  form  one  single  three  phase  " 
line  of  increased  capacity,  so  the  iron  and  copper  of 
three  separate  transformers,  it  made  into  a  multiphase 
equipment,  can  be  used  to  produce  a  considerably 
larger  output.  It  is  therefore  peculiarly  interesting  to 
see  that  the  General  Electric  Company,  who  have  for 
long  been  one  of  the  principal  upholders  of  single  phase 
transformers,  are  now  publicly  advocating  three  phase 
and  six  phase  equipments,  and  thus  are  adopting  the 
ideas  of  Continental  engineers.  The  converse  of  in- 
creased output  by  combining  three  single  phase  trans- 
formers into  one  three  phase  is  of  course  the  production 
of  a  given  output  more  cheaply  by  the  use  of  three 
phase  than  of  single  phase  equipments.  This  means 
that  one  transformer,  containing  in  its  case  the  neces- 
sary cores  and  windings  for  a  three  phase  or  six  phase 
circuit,  would  cost  less  and  weigh  less  than  three  single 
phase  equipments.  Further  than  this,  it  has  other  ad- 
vantages which  may  perhaps  be  of  even  greater  weight, 
namely,  greater  ease  in  handling  and  installing, 
especially  on  poles,  improved  appearance,  decreased 
floor  or  pole  space  and  also  less  complication  in  the 
wiring  required.  It  will  at  once  be  recognised  that  this 
is  a  large  list  of  strong  points,  and  now  that  one  of  the 
largest  manufacturers  on  this  continent  has  commenced 
to  quote  on  the  type,  it  is  to  be  expected  that  the  ex- 
ample will  be  followed  by  many  other  producers  and 
that  consequently  installations  of  this  class  of  apparatus 
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will  become  as  common  in  the  future  as  they  have  been 
infrequent  in  the  past. 


Wiring  MetKods 
a.nd  Ma.terlaLl. 


We  have  previously  had  occasion 
to  call  attention  to  the  crying 
need  for  improvement  in  the  way 
in  which  electrical  machinery  and  wiring  is  often  in- 
stalled, but  the  frequency  with  which  cases  of  crimin- 
ally careless  work  come  to  light,  let  alone  those  which 
at  the  best  are  but  botchvvork,  would  seem  to  indicate 
that  the  matter  is  in  many  cases  being  entirely  lost 
sight  of.  As  an  example  we  would  cite  an  installation 
which  recently  came  under  our  notice  in  which  a  2200 
volt  line  was  carried  into  the  basement  of  a  building, 
no  lighter  and  no  dryer  than  basements  usually  are, 
with  ordinary  weatherproof  wire,  run  on  knobs.  At 
several  points  it  had  been  necessary  to  insert  connec- 
tors, parts  of  which  extended  to  within  two  or  three 
inches  of  each  other  and  were  not  even  taped  over, 
notwithstanding  that  they  were  within  easy  reach  of 
anybody  passing,  being  but  four  or  five  feet  from  the 
floor.  Further  than  this,  ordinary  lead  composition 
fuse  wire,  bare,  was  in  use.  Compare  the  above  with 
a  proper  equipment  of  rubber  wire  and  enclosed  fuses, 
the  former  run  in  conduit  and  the  latter  with  their  neces- 
sary connectors  and  mountings  boxed  in  cabinets,  and 
you  will  have  some  idea  of  its  shortcomings.  At  an- 
other installation,  a  woollen  mill,  with  its 
usual  contents  of  highly  inflammable  material 
occupying  all  parts  of  the  building,  to  say  noth- 
ing of  the  lint  and  dust  which  invariably  accom- 
pany such  processes,  there  was  found  the  old  familiar 
open  lead  fuse,  some  in  cutouts  with  porcelain  covers 
and  some  without  even  this  slight  protection.  This 
meant  that  the  blowing  of  one  of  them  was  almost  cer- 
ain  to  ignite  the  pile  of  material  immediately  below  it, 
with  ultimate  results  which  can  easily  be  imagined. 
Proper  enclosed  fuses,  installed  in  cabinets,  would  have 
cost  but  a  trifle  more  and  would  have  made  a  fire  of 
electrical  origin  a  remote  possibility,  instead  of  a  large 
probability.  Is  it  any  wonder  that  when  work  such  as 
found  in  the  above  instances  is  allowed  to  be  put  in, 
that  the  uninformed  public,  and  for  that  matter,  many 
who  claim  to  be  well  posted,  look  askance  at  the  pro- 
posal to  introduce  electric  power.  In  the  former  of 
these  cases  the  installation  was  a  positive  menace  to 
life,  and  both  offered  every  chance  for  a  severe  fire,  the 
reports  of  which,  spread  far  and  wide  the  country  over, 
would  contain  but  one  theme,  the  great  fire  risk  from 
all  electric  wires  and  machinery. 


The  comparative  simplicity  with 
Convertir^g  AIter„atl,^g  ^j^i^,^   ^^    alternating  current  of 
Into  Direct  Current.  ° 

any  given  pressure  can  be  chang- 
ed to  any  other  desired  potential  gives  this  form  of 
electric  distribution  great  advantages  over  direct  cur- 
rent systems,  but  it  is  frequently  found  that  the  latter 
is  absolutely  necessary  for  some  of  the  processes  involv- 
ed, such  as  electro-chemical  work,  election  traction,  or 
for  the  charging  of  storage  batteries.  This  has  natur- 
ally made  a  demand  for  some  form  of  apparatus  which 
will  change  the  one  into  the  other,  several  types  of 
which  have  consequently  been  developed.  Perhaps 
the  earliest  device  and  the  most  widely  used,  consists 
of  the  familiar  motor-generator  set,  composed  of  an 
alternating    motor,    either    synchronous  or    induction, 


driving  a  direct  current  generator.  Compared  with  all 
the  other  methods  of  accomplishing  the  desired  result 
this  has  the  great  advantage  of  giving  a  wide  range  in 
the  direct  current  voltage,  in  addition  to  which  the  latter 
circuit  is  entirely  separate  from  the  alternating  supply. 
The  main  shortcoming  is  that  both  the  motor  and  gen- 
erator have  each  to  be  of  a  kilowatt  capacity  equal  to 
that  of  the  output,  which  means  greater  cost  and  some- 
what less  efficiency,  seeing  that  there  are  losses  in  two 
machines  instead  of  one.  The  result  of  the  effort  to 
overcome  these  defects  was  the  rotary  converter,  a 
machine,  always  of  the  revolving  armature  type,  pro- 
vided with  both  a  commutator  and  a  set  of  collector 
rings,  which  takes  the  alternating  current  in  at  one 
end  and  gives  it  out  as  direct  at  the  other.  This  means 
smaller  and  therefore  less  costly  machinery,  of  higher 
efficiency,  but  the  two  circuits  are  not  insulated  from 
each  other,  nor  is  there  much  opportunity  to  vary  the 
direct  current  voltage,  as  it  bears  a  certain  ratio  to  the 
alternating  potential  supplied,  which  ratio  is  fixed  by 
the  design  of  the  apparatus.  Futher  than  this,  in  al- 
most all  cases  static  transformers  have  to  be  supplied 
to  give  the  required  alternating  potential. 


A  device  of  radically  different  design  from  either  of  the 
foregoing  is  the  Leblanc  rectifier,  which  consists  of  a  ro- 
tating commutator  actuated  by  a  small  motor.  This  lat- 
ter is  driven  by  the  alternating  current  to  be  rectifiedand 
as  a  consequence  the  speed  of  the  commutator  keeps  in 
step  or  synchronism  with  each  half  wave,  reversing  it 
just  at  the  proper  instant  and  thus  producing  a  direct 
current.  The  apparatus  is  quite  efficient,  there  being 
practically  no  losses  other  than  those  due  to  friction,  but 
so  far  its  development  has  been  hindered  by  the  heavy 
sparking  which  appears  to  be  insurmountable.  The 
converse  of  the  Leblanc  rectifier,  in  which  the  commu- 
tator revolves,  is  the  stationary  commutator  supplied 
from  a  ring  wound  coil,  which  is  energized  from  a  mul- 
tiphase circuit,  and  thus  contains  a  rotating  magnetic 
field.  A  set  of  rotating  brushes  bear  on  the  commutator 
and  collect  direct  current  from  it. 


Still  another  style  is  the  electrolytic.  A  cell  of  plati- 
num and  iron,  for  instance,  will  pass  a  current  in  one 
direction  only,  opposing  the  other  half  of  the  wave. 
By  a  suitable  combination  of  cells  both  halves  can  be 
utilized  to  form  a  direct  current.  To  the  same  class 
belongs  the  recent  discovery  of  Mr.  Hewitt,  who  utilizes 
mercury  vapor  as  the  conducting  medium,  instead  of 
the  iron-platinum  cell.  It  is  not  yet  definitely  known 
just  what  his  apparatus  is  capable  of  doing,  but  so  far 
the  indications  are  that  it  has  a  very  large  field  in  front 
of  it,  being  highly  efficient  and  at  the  same  time  much 
less  co--tly  than  the  other  types. 


While  a  300  horse  power  Wheelock  engine  was  being  installed 
in  the  municipal  electric  light  station  at  Midland,  Ont.,  Henry 
Chester  was  cai'ght  between  one  of  the  blocks  and  the  engine 
and  his  leg  broken.  Another  workman,  Samuel  Warner,  called 
for  assistance  for  Chester,  and  immediately  after  doing  so  expired 
himself,  death  probably  being  due  to  heart  failure  caused  by  the 
shock. 

Dr.  Haanel,  Superintendent  of  Minfts,  Ottawa,  was  one  of  a 
Government  Commission  which  recently  investigated  a  process 
for  the  treatment  ot  magnetic  iron  ores  by  electric  smelting,  the 
invention  of  Prof.  Ruthenberg.  Specimens  of  product  taken 
during  a  trial  run  at  Lockport,  N.  Y.,  are  now  m  the  hands  of 
the  assayer,  and  a  report  will  shortly  be  made  to  the  Minister  of 
the  Interior. 
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EXHIBITS  IN  MACHINERY  HALL  AT 
TORONTO  EXHIBITION. 

"Better  than  past  years  "  is  the  almost  unanimous 
verdict  of  persons  who  have  inspected  the  exhibits  in 
the  Machinery  Hall  at  the  Toronto  Exhibition  now  in 
progress.  This  year  there  are  several  new  exhibitors, 
while  one  or  two  who  were  represented  last  year  are 
missing.  There  is  general  complaint  that  the  accom- 
modation provided  by  the  building  is  inadequate,  which 
may  account  for  the  fact  that  some  of  the  largest 
Canadian  manufacturers  do  not  exhibit. 

The  largest  exhibitor  in  the  Hall  is  the  Canada 
Foundry  Company,  who  occupy  a  space  12  x  128  feet 
on  the  south  side  of  the  building.  There  are  shown 
three  centrifugal  pumps  in  operation,  each  discharging 
about  200  gallons  per  minute.  A  full  line  of  boiler  feed 
pumps,  a  large  sinking  pump  for  mining  purposes,  and 
outside  pack  plungers  complete  the  display  in  this 
department.  Their  gasoline  engines  are  shown  in  a 
range  from  i  J^  to  7  horse  power.  A  feature  of  the 
exhibit  is  the  Curtis  electric  truck,  one  of  a  large  order 
for  the  Toronto  Railway  Company,  and  we  understand 
that  they  have  just  completed  a  large  order  for  the 
Winnipeg  Street  Railway.  The  truck  is  a  swing 
motor  truck,  the  bolster  being  carried  on  full  elliptical 
springs.  The  truck  frame  is  supported  by  four  coil 
springs  at  each  pedestal.  A  full  line  of  water  pipes, 
valves,  hydrants,  drinking  fountains  and  ornamental 
iron  work,  including  a  large  gate  said  to  be  the 
heaviest  grille  work  ever  made  in  Canada,  complete 
the  display,  which  is  lighted  in  a  brilliant  manner  by 
the  Canadian  General  Electric  Company's  latest  type 
of  multiple  alternating  current  arc  lamps.  The  exhibit 
is  in  charge  of  Mr.  H.  O.  Edwards. 

The  United  Electric  Company,  Toronto,  exhibit  a  40 
k.  w.  250  volt  dynamo,  a  duplicate  of  the  machine  in- 
stalled in  the  Toronto  City  Hall,  a  30  k.w.  multipolar 
250  volt  machine  operated  by  a  Bell  engine,  two  bi- 
polar machines,  one  25  and  the  othei  15  k.w.,  125 
volts,  a  75  k.w.  "Superior  type"  induction  alternator, 
a  25  h.  p.  induction  motor,  and  several  bipolar  and 
and  multipolar  motors,  together  with  complete  switch- 
board equipment,  including  Whitney  instruments  and 
standard  high  tension  switches.  As  a  special  feature 
they  show  a  switchboard  for  an  engine  room  of  a  steam 
yacht.  It  is  fitted  with  seven  distribution  switches, 
two  3-pole  main  switches,  Ward-Leonard  Electric  Com- 
pany rheostats  and  Whitney  instruments,  all  mounted 
on  Tennessee  marble.  The  board  is  4  feet  by  2^  feet 
and  of  high-class  finish. 

In  the  space  occupied  by  the  Jones  &  Moore  Electric 
Company,  Toronto,  is  found  a  Goldie  &  McCuUoch 
"Ideal"  engine  operating  one  40  h.  p.  and  one  75 
h.  p.,  125-volt  generators,  and  a  line  of  multipolar  and 
bipolar  machines  connected  up.  They  supply  arc  and 
incandescent  lighting  throughout  the  Machinery  Hall. 
Their  switchboards  are  equipped  with  quick-break 
switches,  which  prove  very  effective.  Arc  lamps  for 
alternating  current,  no  volts,  and  for  series,  are 
shown,  also  telephone  instruments  and  electric  fans. 
One  of  their  }(  h.  p.  motors  operates  the  exhibit  of 
the  Henderson  Roller  Bearing  Cornpany  with  com- 
parative ease. 

Among  the  many  attractive  exhibits  is  that  of  the 
Rogers  Electric  Company,  Toronto,  who  show  electric 
and   combination    fixtures,    electric    fans,    telephones, 


switches  .and  electrical  supplies  generally.  Their 
Japanese  art  domes  for  electric  lights  are  unique,  a 
particularly  pretty  one  being  of  Pompeiian  green  in 
tiffany  finish,  the  trade  price  being  $250. 

The  Toronto  &  Hamilton  Electric  Company,  of 
Hamilton,  are  again  conspicuous  by  a  display  of 
generators  and  polyphase  and  induction  motors, 
switchboards,  arc  lamps,  etc.  They  have  recently 
placed  on  the  market  a  line  of  polyphase  motors  of 
two  and  three  phases  which  are  meeting  with  a  large 
demand. 

"King  Edward"  dynamos  and  motors  are  exhibited 
by  the  Consolidated  Electric  Company,  Toronto.  A 
25  h.  p.  dynamo  is  supplying  current  for  only  one 
lamp,  but  notwiihslanding  such  an  unfavorable  con- 
dition there  is  apparently  little  or  no  waste  of   current. 

The  exhibit  of  the  Goldie  &  McCulloch  Company 
Gait,  is  this  year  larger  than  usual.  One  of  their 
"Ideal"  engines  of  90  h.  p.  drives  a  line  of  shafting  on 
the  south  side  of  the  building,  and  a  100  h.  p.  Wheel- 
ock  engine  drives  the  shafting  on  the  north  side.  They 
show  several  wood  and  iron  working  machines,  in- 
cluding a  railway  cut-off  saw.  No.  18  planer.  No.  9 
planer  and  No.  o  moulder,  also  gyrators  and  Phil- 
brick  patent  matcher  heads. 

Mr.  William  Bennett,  of  Sunderland,  Ont.,  has  in 
operation  a  one-cylinder  engine,  claimed  to  be  the  only 
engine  of  this  type  in  successful  operation  in  the  world. 
The  steam  is  compounded  in  high  pressure  temperature, 
high  and  low  pressure  steam  being  used  in  one  and  the 
same  cylinder  continuously  and  alternately. 

Babcock  &  Wilcox,  Limited,  Montreal  and  Toronto, 
are  new  exhibitors  this  year,  and  they  have  the  honor 
of  showing  the  only  boiler  in  the  building.  It  is  one  of 
their  well-known  water  tube  type,  of  20  h.  p.  and 
carrying  130  pounds  of  steam.  They  have  just  in- 
stalled two  boilers  ot  500  horse  power  for  the  Toronto 
Street  Railway,  and  two  more  are  on  order  for  in- 
stallation early  this  fall.  They  have  also  secured  the 
contract  for  750  horse  oower  for  the  King  Edward 
Hotel  in  this  city.  The  Toronto  office  of  the  company 
is  at  114  King  Street  west,  in  charge  of  Mr.  A.  C. 
Larkin. 

Power  transmission  machinery  and  shafting  are  ex- 
hibited by  the  Dodge  Manufacturing  Company,  Toronto. 
They  show  a  rope  drive  driving  down  to  a  jack  shaft 
with  friction  clutch  attached,  automatic  friction  winches, 
wood-split  pulleys,  iron  centre  wood  rim  pulleys,  bear- 
ings, hangers,  etc.,  and  a  railing  of  steel  shafting  with 
clutches  and  pulleys  attached.  The  business  of  this 
company  is  growing  very  rapidly,  their  goods  being 
now  in  use  for  almost  every  conceivable  purpose. 

The  Philip-Carey  Manufacturing  Company,  100  Front 
street  east,  Toronto,  make  a  fine  showing  of  their  85^ 
per  cent,  magnesia  pipe  and  boiler  covering,  which  is 
claimed  to  have  the  highest  efficiency  of  any  covering 
on  the  market.  Locomotive  lagging,  asbestos  pack- 
ing and  magnesia  flexible  roofing  cement  are  included 
in  the  line  of  goods  shown. 

Many  favorable  remarks  were  heard  concerning  the 
exhibit  of  the  James  Morrison  Brass  Manufacturing 
Company,  of  Toronto.  The  arrangement  is  artistic 
and  makes  a  very  striking  effect.  The  goods  shown 
include  the  well-known  "  J.M.T."  injectors  and  valves, 
the  Ohio  injector.  Locomotive  monitor  injectors,  Heintz 
steam    traps,    Hancock    inspirators,    phosphor    bronze 
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valves  for  pulp  mills,  pop  safety  valves,  steam  gauges, 
repeating  steamship  telegraph  gongs,  gong  bells  and 
oil  cups,  together  with  a  large  and  varied  assortment 
of  beautiful  electric  fixtures,  the  whole  "  Made  in 
Canada." 

The  Canada  Metal  Company,  Toronto,  have  a  very 
creditable  showing,  the  goods  including  a  full  line  of 
babbitt  metals  of  all  grades,  wire  solder,  battery  zincs, 
antimony,  phosphor  tin,  and  fuse  wire,  the  company 
claiming  to  be  the  only  manufacturers  of  fuse  wire  in 
Canada.  The  visitor  is  attracted  by  a  large  figure  of  a 
man  surmounting  the  stand,  made  entirely  of  metal. 

A  range  of  gas  and  gasoline  engines  from  .^  h.p.  to 
25  h.p.  is  exhibited  by  the  Goold,  Shapley  &  Muir 
Company,  of  Brantford,  Ont.  One  of  these  engines  is 
fitted  with  a  combination  attachment  by  which  it  can 
be  changed  from  gas  to  gasoline,  and  vice  versa,  with- 
out stopping  the  engine. 

Engineers'  supplies  are  shown  by  the  Hamilton 
Manufacturing  Company,  Toronto.  They  include 
metallic  high  grade  engine  and  pump  packings,  steam 
flue  blowers  designed  to  prevent  waste  of  steam, 
"  Perf;ct "  oil  filters  and  "  Ncverslip"  pulley  coverings. 

Mineral  wool  in  its  crude  form  and  after  being  manu- 
factured is  shown  by  the  Eureka  Mineral  Wool  Com- 
pany, of  Toronto.  Mineral  wool  is  made  by  convert- 
ing scoria  and  certain  rocks  while  in  a  melted  condition 
to  a  fibrous  state.  It  is  also  made  from  blast  furnace 
slag,  the  molten  slag  being  blown  into  a  fibrous  con- 
dition by  the  action  of  steam  and  hot  air.  As  a  boiler 
and  pipe  covering  it  is  claimed  to  give  excellent  results. 

Boiler  covering  also  forms  the  feature  of  the  e.xhibit 
of  the  Mica  Boiler  Covering  Company,  of  Toronto. 
This  covering  is  manufactured  in  two  classes,  one  for 
boiler  and  cylinder  covering  and  the  other  for  steam 
and  hot  and  cold  water  pipes. 

Several  pyramids  of  oak-tanned  leather  belting  are 
shown  by  the  J.  C.  McLaren  Belting  Company,  of 
Montreal  and  Toronto.  This  firm  have  been  making 
leather  belts  for  forty-seven  years,  and  manufacture 
only  high  grade  English  oak-tanned  stock.  Their  little 
booklet  "  What  Makes  the  Wheels  Go  "  contains  much 
information  regarding  the  use  and  operation  of  belts  in 
general. 

D.  K.  McLaren,  of  Montreal  and  Toronto,  show 
English  oak-tanned  leather  belting,  balata  and  rubber 
belting,  as  well  as  card  cloth,  cotton  mills  supplies  and 
belt  hooks. 

The  Dominion  Belting  Company,  Hamilton,  have 
been  in  business  but  a  short  time,  but  their  display 
indicates  that  they  are  strong  competitors  for  the  belt- 
ing trade.  They  show  the  "Maple  Leaf"  brand  of 
stitched  cotton  duck  belting,  also  "  Maple  Leaf"  belt 
dressing,  claimed  to  add  materially  to  the  lite  and 
efficiency  of  a  belt. 

R.  H.  Buchanan  &  Company,  692  Craig  street, 
Montreal,  are  agents  in  Canada  for  the  Rider-Ericsson 
hot  air  pumping  eng'ne,  of  which  two  sizes,  6  and  8 
inch,  are  shown.  This  engine  is  used  largely  for 
pumping  water. 

Bradley,  Levy  &  Weston,  of  Toronto,  have  on 
exhibit  an  automatic  smoke  preventer  which  is  attract- 
ing considerable  attention,  also  a  nice  line  of  "Crown  " 
valves  manufactured  by  the  Stouffville  Brass  and  Steel 
Works,  of  StouflFville,  Ont.  This  valve  is  said  to 
embody  features  of  construction  different  from  others 
on  the  market. 


The  Turner  Brass  Works,  Chicago,  are  represented 
by  A.C.  Anderson,  8}4  King  street  east,  Toronto,  who 
is  in  charge  of  their  display  of  gasoline  blow  pipes,  car- 
borator  valves,  porcelain  furnaces,  etc. 

The  Draper  Manufacturing  Company,  of  Port  Huron, 
Mich.,  show  valve-lacing  tools,  ball  check  valves  and 
the  McGrath  pneumatic  flue  welder. 

Visitors  have  inspected  the  exhibit  of  the  Henderson 
Roller  Bearing  Company,  of  Toronto,  with  much  in- 
terest. A  machine,  which  is  particularly  heavy,  is 
driven  by  a  ^  horse  power  motor,  and  it  is  only  just  to 
the  company  to  state  that  it  is  a  very  convincing  demon- 
stration of  the  efficiency  of  the  Henderson  bearing. 
The  Chapman  Double  Ball  Bearing  Company  also  have 
a  splendid  exhibit.  Much  of  the  power  provided  in  the 
building  is  distributed  through  shafting  fitted  with  the 
Chapman  double  ball  bearing.  Canadian  Bearings, 
Limited,  is  a  competitor  in  the  same  field.  A  trolley 
wheel  is  shown  which  has  been  in  operation  the  past 
week  at  a  speed  of  1,000,000  revolutions  every  ten 
hours,  and  no  heat  is  discernible. 

The  large  Goldie  &  McCulloch  engine  operating  the 
shafting  on  ths  north  side  of  the  hall  is  driven  by  a  20 
inch  3-ply  belt  manufactured  by  Sadler  &  Haworth,  of 
Montreal  and  Toronto. 


ENTERING  THE  CANADIAN  FIELD. 

Messrs.  Read  &  Kilmer,  39  James  street  south, 
Hamilton,  have  been  appointed  Canadian  representa- 
tives of  the  Fuller  Wenstrom  Electrical  Manufacturing 
Company,  of  London,  England.  The  latter  company 
is  the  English  branch  of  the  Swedish  General  Electric 
Company,  a  large  concern  with  factories  at  Christiana, 
Stockholm,  Gottenburg,  Vestras,  Helingsfor  and 
London.  They  manufacture  a  complete  line  of  single 
and  polyphase  generators  and  single  and  polyphase 
induction  motors,  wound  for  any  voltage,  speed  or 
frequency. 

Mr.  C.  E.  Kilmer,  of  the  firm  of  Reid  &  Kilmer, 
spent  the  greater  part  of  last  winter  in  London  making 
arrangements  for  the  representation  of  the  Fuller  Wen- 
strom Company  and  inspecting  the  apparatus,  which  he 
found  exceedingly  satisfactory  both  as  to  mechanical 
and  electrical  details.  On  account  of  being  able  to  take 
advantage  of  the  preferential  duty,  the  firm  expect  to 
obtain  a  considerable  share  of  the  Canadian  trade. 
They  have  already  received  an  order  from  the  Hamilton 
Steel  &  Iron  Company  for  a  850  h.p.  induction  motor 
and  a  number  of  smaller  motors  for  operating  the  rolling 
mills,  these  to  be  delivered  by  December  ist  next. 
This,  it  is  claimed,  will  be  the  first  instance  on  the 
American  continent  where  rolling  mills  have  been  driven 
electrically.  The  large  motor  will  be  wound  for  three 
different  speeds,  namely,  275,  250  and  200  revolutions. 
On  the  rotor  there  are  three  different  sets  of  windings 
that  may  be  thrown  in  to  give  the  different  speeds,  and 
the  power  factor  will  be  go  at  any  one  of  these  speeds. 
Lower  speeds  down  to  zero  will  be  obtained  by  cutting 
an  external  resistance  into  the  rotor  circuit. 


The  directors  of  the  Valley  Telephone  Company  have  decided 
to  extend  the  metallic  line  next  year  from  Middleton  to  Bridge- 
town, N.S.,  and  to  lay  a  new  cable  across  the  Annapolis  river  at 
the  Ferry. 

The  Bell  Telephone  Company  have  been  given  a  five  years' 
franchise  by  the  city  of  Kingston,  Ont.  The  company  will  put  in 
an  underground  system  in  the  business  section  and  expend  a  con- 
siderable sum  on  new  plant, 
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I    QUESTIONS  AND  ANSWERS    l 

J.  W.  Smith  :  I  have  a  125-volt  direct  current 
dynamo  which  I  want  to  equip  with  a  pair  of  collector 
ring's,  so  as  to  get  some  alternating  current.  Can  you 
tell  me  what  the  voltage  will  be,  and  also  the  fre- 
quency ? 

Ans. — If  you  put  on  only  a  pair  of  collector  rings 
you  will  get  a  single  phase,  the  voltage  of  which  will 
theoretically  be  .707  of  the  direct  current  pressure. 
That  is,  you  will  get  about  88  volts  between  your  two 
rings,  though  the  design  of  the  particular  machine  in 
question  may  make  this  either  a  little  higher  or  lower. 
We  cannot  tell  you  the  frequency,  as  this  depends  on 
the  speed  and  number  of  poles  ;  it  can  be  found  by 
dividing  the  product  of  the  number  of  poles  and  the 
speed  in  revolutions  per  minute  by  120,  the  result 
being  in  cycles  per  second. 


"  Enquirer"  :  In  charging  storage  batteries  1  have 
been  told  to  be  careful  that  the  charging  current  is  not 
too  strong.  What  harm  will  it  do  if  it  is,  and  is  it 
possible  to  have  it  too  small  ? 

Ans. — The  principal  difficulty  from  the  use  of  too 
high  a  charging  current  is  that  it  is  apt  to  cause 
buckling  and  consequent  destruction  of  the  plates. 
This  buckling  is  the  result  of  unequal  expansion  and 
contraction  of  the  paste  in  the  plate,  an  inevitable  result 
of  too  great  a  current  density,  either  in  charging  or 
discharging.  Another  result  of  charging  at  too  high  a 
rate  is  that  the  process  is  then  less  efficient,  as  is 
evidenced  by  the  increase  in  both  the  heating  and  the 
amount  of  gas  given  off.  On  the  other  hand,  if  the 
charging  current  is  too  small  it  results  in  the  produc- 
tion of  a  film  of  white  sulphate  on  the  positive  plate, 
instead  of  peroxide,  which  if  allowed  to  grow  will  very 
soon  stop  any  action  whatever. 


"  W.H.,"  Montreal  :  Would  you  be  kind  enough  to 
explain  the  principle  of  the  Brotherhood  engine,  and 
how  it  gets  its  name  ? 

Ans. — We  do  not  know  that  the  Brotherhood  engine 
has  any  special  principle  used  in  it  which  is  not  found 
in  any  other  steam  engine,  though  the  arrangement  of 
the  various  parts  is  decidedly  novel.  In  the  first  place 
the  three  cylinders  are  placed  120  degrees  apart,  some- 
thing after  the  method  used  in  pulp  grinders,  the  whole 
three  acting  onto  but  one  crank  pin.  It  is  single  act- 
ing, steam  being  used  on  one  side  only  of  the  piston. 
Its  admission  is  controlled  by  a  throttling  governor 
valve,  three  piston  valves  distributing  it  to  the  various 
cylinders.  It  is  exhausted  through  ports  which  are  un- 
covered by  the  pistons  as  they  reach  the  end  of  the 
stroke.  These  latter  are  of  the  trunk  form,  that  is, 
they  form  the  crosshead  as  well  as  the  piston,  and 
thus  the  connecting  rod  and  the  piston  rod  are  merged 
into  one.  The  engine  gets  its  name  from  Mr.  John 
Brotherhood,  who  introduced  it  about  1873,  it  being 
one  of  the  first  high  speed  engines  brought  out  for 
direct  connection  to  dynamos. 


Ans. — The  impedance  is  the  term  in  alternating 
current  work  which  corresponds  to  resistance  in  direct 
current.  It  is  composed  of  two  factors,  one  consuming 
energy,  being  the  resistance  of  the  circuit  the  same  as 
if  it  were  carrying  direct  currents,  and  the  other  con- 
suming voltage,  but  being  wattless,  and  called  the 
reactance.  Again  reactance  is  divided  into  negative 
and  positive.  Positive  reactance  is  due  to  electro 
magnetism  and  is  known  most  conimonly  as  self  induc- 
tion or  inductance.  Negative  reactance  is  due  to 
capacity  and  is  usually  known  as  condensance. 


"  Station  Man"  :  What  is  the  object  of  the  brass 
horns  on  some  forms  of  lightning  arresters  ;  does  it 
matter  how  they  are  connected  into  the  circuit  ? 

Ans. — The  horns  are  put  there  to  form  an  air  gap 
of  gradually  increasing  width,  which,  while  narrow 
enough  at  the  lowest  point  to  let  the  discharge  jump 
across,  is  wide  enough  at  the  top  to  stop  the  dynamo 
pressure  from  holding  the  arc.  They  are  always  put 
in  with  the  wide  part  of  the  horns  to  the  top  so  that  as 
the  hot  vapor  which  composes  the  arc  rises  it  will 
have  a  wider  and  wider  gap  to  span.  There  is  a  right 
and  a  wrong  way  to  connect  them  in, it  being  necessary 
to  see  that  the  blown  out  coil  tends  to  send  the  arc 
upwards,  if  it  goes  the  other  way  it  will  be  sure  to 
cause  trouble.  There  are  usually  marks  or  tags  on 
the  various  terminals  showing  how  they  should  be 
wired. 


"Practical"  :  Can  I  operate  a  gj^  ampere  arc  dyna- 
mo, which  has  been  running  open  arc  lamps,  on  a  cir- 
cuit of  6.6  ampere  enclosed  lamp  ? 

Ans. — It  is  very  doubtful  if  you  can  do  this.  In  the 
first  place  the  machine  may  not  be  stable,  that  is,  it  ma^ 
not  keep  up  its  voltage  it  the  current  be  reduced  to  this 
point.  Again,  even  if  it  would  the  armature  voltage  will 
be  considerably  reduced  owing  to  the  weak  field.  You 
might  possibly  get  better  results  by  winding  more  turns 
onto  the  field,  or  by  separately  exciting  it  from  some 
small  machine.  In  any  case  you  will  not  likely  be  able 
to  operate  the  regulator,  nor  even  if  you  got  the  same 
voltage  from  the  armature,  would  you  be  able  to  oper- 
ate the  same  number  of  lamps,  as  the  enclosed  type 
take  80  volts  each  as  against  50  for  the  open  style. 


"  S.  M."  :  Is  there  any  difference  between  the  terms 
inductance  and  reactance,  or  do  they  mean  the  same 
thing,  also  what  is  impedance  ? 


"  Student  "  :  What  are  the  equalizing  rings  on  an 
armature,  and  what  are  they  for  ? 

Ans. — These  are  a  set  of  rings,  varying  in  number 
depending  on  the  size  of  the  machine  and  the  number  of 
the  poles,  mounted  usually  on  the  back  end  of  direct 
current  armatures  with  multiple  windings,  and  con- 
nected to  the  proper  points  therein.  Their  function  is 
to  equalize  the  voltage  generated  in  the  different 
sections  of  the  armature  so  as  to  prevent  local  currents 
flowing  through  the  brushes  and  commutator  and  thus 
causing  bad  heating  and  sparking.  They  operate  by 
carrying  alternating  currents  back  and  forth  between 
the  high  and  low  sections,  if  any  such  should  exist, 
these  currents  tending  to  magnetize  the  weak  poles  and 
to  demagnetize  those  which  are  stronger.  They  are 
especially  useful  if  the  armature  gets  out  of  place  in  the 
field,  due  to  wear  in  the  bearings  or  any  movement  of 
the  machine. 


Tenders  have  just  been    invited  for  lightingf   the  streets  of  the 
town  of  Durham,  Onl.,  by  arc  or  Incandescent  lights. 
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THE  METRIC  AND  THE   ENGLISH  SYSTEM. 

By  James  Asher. 
Shall  we  adopt  the  metric  system  ot  weights  and 
measures  ?  The  vast  commerce  between  countries  in 
which  the  English  language  is  used  and  those  in  which 
it  is  not  used  seems  to  demand  that  only  one  system  be 
adopted  for  the  sake  of  uniformity  and  simplicity.  A 
host  of  clerks  are  employed  in  translating  weight  and 
measures  of  articles  which  are  imported  and  exported. 
The  metric  system  is  used  in  nearly  all  European 
countries,  South  America  and  Mexico.  The  advocates 
of  the  metric  system  claim  that  it  is  simple  and  easily 
learned.  The  metre  when  constructed  was  declared 
to  be  the  ten  millionth  part  of  the  distance  from  the 
equator  to  the  north  pole,  measured  on  the  meridian  of 
Paris.  The  metre  is  subdivided  into  tenths,  hundredths 
and  thousandths,  called  decimetres,  centimetres  and 
millimetres.  Also  ten  metres  are  called  a  dekametre, 
ten  dekametres  are  called  a  hectometre,  and  ten  hecto- 
meires  are  called  kilometre.  The  kilometre  is  used 
for  measuring  long  distances  as  on  roads  and  railways. 
A  common  man  can  walk  5  kilometres  in  an  hour. 

The  measures  of  capacity  are  derived  from  the  unit 
of  length,  thus  :  One  cubic  decimetre  is  called  a  litre, 
ten  litres  are  called  a  hectolitre,  and  ten  hectolitres  are 
called  a  kilolitre.  The  tenth  part  of  a  litre  is  called  a 
decilitre,  the  hundredth  part  of  a  litre  is  called  a  centi- 
litre, and  the  thousandth  part  of  a  litre  is  called  a  milli- 
litre.     A  cubic  metre  is  called  a  stere. 

The  weights  are  connected  with  the  measures,  thus  : 
A  cubic  centimetre  of  distilled  water  at  its  temperature 
of  maximum  density,  4°C  or  39.2°F,  and  when  the 
barometer  is  at  760  millimetres, is  said  to  weigh  a  gram. 
Ten  grams  equal  a  dekagram,  ten  dekagrams  equal  a 
hectogram,  and  ten  hectograms  equal  a  kilogram.  A 
man  of  average  weight  may  tip  the  beam  at  68  kilo- 
grams. The  tenth  of  a  gram  is  called  a  decigram,  the 
tenth  of  a  decigram  is  called  a  centigram,  while  the 
tenth  of  a  centigram  is  called  a  milligram.  A  cubic 
metre  of  water  is  said  to  weigh  a  tonne.  This  is  used 
in  measuring  very  great  weights,  and  is  a  little  more 
than  the  English  ton. 

One  very  great  advantage  claimed  for  the  metric  sys- 
tem is  that  reduction  from  either  a  higher  to  a  lower,  or 
from  a  lower  to  a  higher  denomination  is  performed  by 
merely  shifting  the  decimal  point. 

Mr  Gladstone  said  that  the  metric  system  would 
cause  a  greater  saving  of  labor  than  the  steam-engine. 
Sir  William  Thomson,  now  Lord  Kelvin,  is  an  ardent 
advocate  of  the  metric  system.  He  calls  the  English 
system  a  wickedly  brain  destroying  system.  He  never 
uses  the  English  mile  if  he  can  prevent  it.  He  would 
use  the  knot,  or  nautical,  or  sailors'  mile  ol  6070  feet, 
if  obliged  to  use  miles. 

On  'i.he  other  hand  Sir  Edmund  Beckett,  now  Lord 
Grimthorpe,  in  a  fierce  onslaught  on  the  metric  system? 
says  that  the  metre  is  not  what  it  pretends  to  be,  for  it 
is  not  exactly  the  ten  millionth  part  of  the  distance  from 
the  equator  to  the  north  pole,  measured  on  the  meridian 
of  Paris  ;  that  it  was  invented  by  a  nation  whose 
language  is  declining  over  all  the  world,  and  ihat  the 
English  language,  with  that  standard  of  measures 
which  every  man  carries  in  his  arms  and  his  legs,  is 
spreading  over  all  the  world  and  will  soon  be  the  only 
universal  language.  Absurd  doctrinaires  may  cram 
penny-school  girls  with  French  metres,  and  centimetres, 


and  kilograms,  but  our  yard  grew  and  will  remain  as 
the  natural  standard  of  length  until  the  stature  of  the 
human  race  alters.  For  it  is  the  length  of  a  good  stride 
of  a  man  of  what  is  generally  considered  the  best 
height,  and  that  height  is  two  such  lengths,  and  so  is 
the  stretch  of  his  arms,  and  a  yard  is  the  natural  length 
of  his  walking  stick.  The  metre  would  be  the  walking 
stick  of  a  nation  of  giants.  With  the  yard  goes  the 
equally  natural  and  still  older  measure  of  a  foot.  See, 
Clocks,  Watches  and  Bells,  6th  edition,  page  38. 

Sir  John  Herschel  said  that  the  choice  of  the  quad- 
rantal  arc  of  the  earth's  meridian,  in  the  metric  system, 
was  a  sin  against  geometrical  simplicity,  and  that  the 
polar  axis  of  the  earth,  that  is, the  distance  through  the 
earth,  which  is  a  straight  line,  from  the  north  to  the 
south  pole,  should  have  been  chosen  instead. 

Were  the  metric  system  at  once  adopted  in  countries 
where  the  English  language  prevails  all  the  countless 
millions  of  weights  and  measures  would  become  useless. 
The  greatest  confusion  would  prevail  for  a  long  time. 
In  making  repairs  for  old  machines,  and  in  the  renewal 
of  portions  of  buildings  even,  great  inconvenience  would 
be  felt  because  the  yard  and  the  metre  are  what  mathe- 
maticians call  incommensurables,  that  is,  there  is  no 
common  measure  of  the  metre  and  the  yard.  A  man 
fifty  years  hence  might  need  a  new  pane  of  glass  for  an 
old  window.  He  would  require  the  exact  size  of  what 
is  now  called  a  pane  8  inches  by  10  inches.  Panes  of 
that  size  would  almost  certainly  not  be  manufactured 
fifty  years  hence.  Yet  the  new  pane  would  have  to  fit 
exactly.  The  man  would  ask  for  a  pane  20.-^1  centi- 
metres broad,  and  25.39  centimetres  long.  The  hard- 
ware clerk  would  then  get  a  diamond  and  cut  a  larger 
pane. 

The  roads  in  the  British  Empire  and  in  the  LInited 
States  are  placed  at  certain  distances  apart,  either  a 
mile  or  some  convenient  multiple  or  some  fraction  of  the 
same,  for  example  ^  mile,  3/^  mile,  i  mile,  i}{  mile, 
ij4  or  2  miles.  Now  these  distances  are  practically 
fixed  for  countless  thousands  of  years.  Let  us  suppose 
that  a  man  inquiring  his  way  in  the  year  3000  is  told  by 
the  small  boy  that  it  is  1.6093 15  kilometres  to  the  next 
road — a  distance  which  we  now  call  a  mile. 

Farms  in  the  British  Empire  and  in  the  United  States 
frequently  contain  100  acres.  In  the  metric  system  the 
unit  for  measuring  land  is  the  hectare.  One  hundred 
acres  are  equal  to  40.467101  hectares.  Now  the  sizes 
of  the  farms  are  practically  fixed,  for  there  are  a  certain 
number  of  farms  from  one  road  to  the  next  road,  and 
we  have  seen  that  the  positions  of  the  roads  are  now 
fixed.  Having  been  laid  down  according  to  the  English 
system  they  can  be  expressed  in  the  metric  system  only 
by  awkward  whole  numbers  and  decimals. 

Suppose  that  a  farmer  in  the  year  3000  makes  his 
will  thus  : 

"  In  the  name  of  God,  amen  : 
I,  John  Doe,  being  of  sound  mind  and  body, 
do  hereby  declare  that  this  is  my  last  will  and 
testament.  I  do  hereby  give  and  bequeath  one 
moiety  of  the  farm  now  unto  me  belonging,  said  farm 
being  a  parcel  of  land  containing  40.467101  hectares, 
said  moiety  consisting  of  20  23355  hectares  ;  the  other 
moiety  I  do  hereby  g'tve  and  bequeath  in  equal  shares, 
that  is  to  say,  I  give  and  bequeath  to  my  two  remaining 
sons,  James  and  his  brother  Zebedee,  share  and  share 
alike,  or  I  give,  present,   and  bequeath  unto  them  and 
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to' their  heirs  for  ever,  to  each  10. 1 16775  hectares  of 
the  said  farm  now  unto  me  belonging." 

The  English  system  can  be  simplified  by  discarding  a 
number  of  unnecessary  weights  and  measures.  The 
pint,  the  quart,  the  gallon  and  the  bushel  in  the  United 
States  are  smaller  than  the  pint,  the  quart,  the  gallon 
and  the  bushel  used  in  the  British  Empire.  To  make 
matters  worse  the  pint  and  the  quart  of  dry  measure  in 
the  United  States  are  different  from  the  pint  and  the 
quart  used  in  the  same  land  in  measuring  liquids. 
What  is  the  use  of  having  the  long  ton  of  2240  pounds 
in  addition  to  the  common  or  short  ton  of  2000  pounds  ? 
What  is  the  use  of  having  a  hunured  weight  of  1 12 
pounds  in  addition  to  the  common  hundred  weight  of 
100  pounds?  What  is  the  use  ot  having  troy  and 
apothecaries  weight  in  addition  to  avoirdupois  weight? 
What  is  the  use  of  having  the  statute  mile  of  5280 
feet  in  addition  to  the  knot  or  nautical  or  sailors'  mile 
of  6070  feet  ?  What  is  the  use  of  measuring  the  depth 
of  the  sea  in  fathoms  of  two  yards  each,  instead  of 
measuring  it  simply  in  yards?  Why  should  a  man 
measure  the  height  of  horses  in  hands  of  4  inches  each 
instead  of  simply  measuring  in  inches?  Of  what  use 
is  the  rod — 5^^  yards?  This  5^  is  troublesome  to 
school  children.  What  is  the  use  ot  weighing  people 
by  the  stone  of  14  pounds  in  Britain  ?  Not  only  do  they 
there  have  the  unnecessary  stone  in  weighing  human 
beings  but  they  have  a  different  stone  of  8  pounds  for 
weighing  butchers'  meat  and  fish.  What  is  the  use  of 
two  different  hogsheads — the  hogshead  of  beer  contain- 
ing 54  gallons,  and  the  hogshead  of  wine  containing 
63  gallons  ? 

The  abbreviations  for  some  of  these  units  should  be 
changed,  for  example  dwt  stands  for  penny  weight,  oz 
stands  for  ounce,  lb  stands  for  pound,  cwt  stands  for 
hundred  weight  and  £  stands  for  pounds  in  money. 
The  abbreviations  are  from  French  and  Latin  words, 
for  example  dwt  stands  for  denarius  weight.  Denarius 
is  the  Latin  for  penny.  Smooth  the  path  of  the  young 
by  abolishing  foreign  abbreviations,  and  abolish  useless 
weights  and  measures. 


INTERESTING  SUIT  AFFECTING  ELECTRIC 
COMPANIES. 

The  arbitrators  in  the  case  of  the  Consumers'  Electric 
Company  vs.  the  Ottawa  Electric  Company  handed 
down  their  decision  on  August  loth,  which  was  in  favor 
of  the  plaintiffs.  At  the  time  the  city  council  granted 
the  Consumers'  Company  permission  to  do  business  in 
the  city  it  was  stipulated  with  the  agreement  of  the 
Ottawa  Electric  Company  that  the  Consumers'  Com- 
pany should  be  allowed  to  string  wires  on  the  rival 
company's  poles  on  certain  streets.  The  Ottawa  Elec- 
tric Company,  however,  afterwards  refused  this  permis- 
sion on  the  ground  that  the  stringing  of  the  Consumers' 
wires  on  its  poles  would  impair  the  efficiency  of  its  ser- 
vice. The  Consumers'  Company  brought  action  against 
the  Ottawa  Electric  Company  in  the  high  court.  After 
hearing  the  argument  of  counsel.  Sir  William  Meredith, 
the  presiding  judge,  decided  that  the  question  at  issue 
was  one  in  which  the  scientific  aspect  overshadowed 
the  legal  bearing  and  he  accordingly  decided  to  refer 
the  matter  to  arbitration.  Three  members  were  appoint- 
ed, one  by  the  court  and  one  by  each  of  the  companies. 
The  members  were  James  B.  Cahoon,  of  New  York, 
appointed  by  the  court,  R.  S.  Kelsch,  of  Montreal,  ap- 


pointed by  the  Consumers'  Company,  and  H.D.  Bayne, 
of  Montreal,  appointed  by  the  Ottawa  Electric  Company. 

The  finding  determines  the  right  of  the  Consumers' 
to  string  wires  on  the  poles  of  the  Ottawa  Electric  on 
payment  of  a  rental  of  $1  per  pole  yearly.  This 
applies,  amongst  other  streets,  to  Rideau,  Elgin, 
Metcalfe,  Lisgar  and  Cooper.  The  Ottawa  Electric  is 
assured  a  corresponding  use  ot  the  Consumers'  poles. 
The  cost  of  the  arbitration  proceedings  is  equally 
taxed  upon  both  parties,  while  the  cost  of  the  legal 
action  which  preceded  and  resulted  in  the  arbitration, 
must  be  wholly  borne  by  the  Ottawa  Electric  Company, 
defendants  in  that  action. 

When  the  Ottawa  Electric  Company,  which  consists 
of  the  several  companies  doing  lighting  and  power 
business  in  the  City  of  Ottawa  at  one  time,  was 
allowed  to  consolidate  under  one  management  and 
form  The  Ottawa  Electric  Company,  the  consolij  ition 
was  allowed  by  the  City  Council,  who  passed  a  by-law 
authorizing  the  consolidation  un  ler  certain  conditions. 
The  principal  clauses  in  this  by-law  read  as  follows  : — 

1.  "That  the  Companies  will  permit  and  allow  the 
Corporation  or  any  person  or  persons.  Company  or 
Companies,  authorized  by  the  Council  and  the  Cor- 
poration, to  use  the  poles  of  the  Companies  for  electrrc 
purposes,  on  paying  to  the  Companies  such  compen- 
sation for  such  privileges  as  in  the  event  of  the  parlies 
being  unable  to  agree,  shall  be  determined  by  arbitra- 
tion, as  hereinafter  in  this  section  mentioned, Iprovided, 
however,  that  such  privilege  shall  not  interfere  with 
the  efficiency,  operation  and  completion  of  the  system 
of  the  Companies,  and  provided  further  that  the  privi- 
lege by  this  clause  conferred  shall  not  be  extended  to 
any  Company  which  shall  receive  a  like  privilege  to 
the  Companies." 

The  word  companies  used  in  this  paragraph  refers  to 
the  several  companies  which  form  the  Ottawa  Electric 
Company. 

2.  "  Said  compensation  shall  be  such  as  may  be 
agreed  upon  by  the  Companies  and  the  said  Corporation 
or  such  other  person  or  persons.  Company  or  Companies, 
so  authorized  to  obtain  such  privileges  as  aforesaid  as 
the  case  may  be,  and  in  the  event  of  their  being  unable 
to  agree,  such  compensation  shall  be  referred  to  the 
determination  and  award  of  two  arbitrators,  one  chosen 
by  each  of  the  said  parties  to  such  dispute." 

We  understand  that  the  arbitrators  were  unanimous 
on  four  of  the  six  points  in  dispute,  the  Ottawa  Com- 
pany's arbitrator  dissenting,  he  being  unable  to  agree 
with  the  other  arbitrators  on  two  points,  being  the 
question  of  costs  of  the  suit  and  the  question  of  suffi- 
cient pole  space  for  the  Consumers  Company  on  all  of 
the  poles. 


The  Grand  Trunk  Railway  have  recently  installed  a  new  sys- 
tem of  telephone  and  telegraph.  The  system  is  a  composite 
circuit  telephone  and  telegraph,  operated  on  one  wire  circuit, 
and  is  so  arranged  that  one  instrument  does  not  interfere  with 
the  workings  of  the  other.  At  present  this  new  device  is  in 
operation  between  Montreal  and  Brockville,  instruments  having 
been  placed  in  the  despatcher's  office,  at  Montreal,  V'audreuil, 
Cornwall  and  Brockville  stations.  This  system  doubles  the  use- 
fulness of  the  wires  wherever  installed,  and  enables  the  divisional 
officers  to  communicate  with  those  along  the  line  by  voice,  and 
materially  expedites  the  handling  cf  matters  pertaining  to  train 
movements.  Whilst  it  is  in  the  nature  of  an  experiment,  the 
results  thus  far  justify  the  belief  that  the  system  will  be  univers- 
ally adopted  throughout  the  different  districts  of  the  Grand 
Trunk  System. 
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BRIDGE    FOR    THE    CANADIAN    NIAGARA 
POWER    COMPANY. 

Bv  Orrin  E.  Dunlap. 
A  bridge  that  is  being  built  by  the  Queenston  Quarry 
Company  for  the  Canadian  Niagara  Power  Company 
has  several  interestiryg  features.  The  site  of  the  bridge 
is  in  Queen  Victoria  Niagara  Falls  Free  Park,  and  it  is 
to  span  the  canal  inlet  leading  to  the  forebay  in  front  of 
the  power  station  of  the  Canadian  Niagara  Power 
Company.  When  completed  it  will  be  one  of  the 
links  in  a  beautiful    driveway  along   the  upper  Niagara 


New  Bridge  for  Canadian  Niagara  Power  Company. 

River  on  the  Canadian  side,  a  locality  that  is  just  at 
present  undergoing  numerous  changes  as  a  result  of 
the  extensive  power  development  now  taking  place 
there.  These  changes  call  for  many  new  features,  and 
this  bridge  is  one  of  them. 

The  bridge  is  to  be  a  concrete-steel  structure  with 
stone  facing,  and  in  general  appearance  will  resemble 
somewhat  the  new  bridge  erected  some  months  ago 
between  the  mainland  and  Goat  Island  on  the  New 
York  side  of  the  river.  The  length  of  the  bridge  to 
end  of  posts  will  be  298  feet.  There  will  be  five  spans, 
each  of  50  feet,  and  they  will  have  rises  of  five  feet. 
The  piers  will  be  eight  feet  wide  on  the  face  of  the 
bridge  and  66  feet  ^H  '"ches  long  to  outside  of  cut- 
waters. The  piers  are  set  on  bedrock,  necessitating 
four  or  five  feet  of  excavation.  The  stone  used  in  the 
bridge  is  from  Queenston,  Ont.  The  piers  below  the 
springing  line  are  pointed.  The  belts,  washes  and  the 
coping  are  all  of  fine  dressed  work.  Steel  ribs  spaced 
three-foot  centers  will  be  imbedded  in  the  concrete  of 
the  arches.  Portland  cement  is  being  used  exclusively 
on  the  work. 

The  width  of  the  bridge  is  to  be  55  feet  over  copings, 
except  at  the  piers,  where  there  is  a  projection  of  about 
a  foot,  making  the  width  of  the  bridge  at  the  widest 
part  about  57  feet.  Inside  of  the  copings  the  width  is 
52  feet,  and  of  this  26  feet  is  to  be  devoted  to  double 
tracks  of  the  Niagara  Falls  Park  &  River  Railway,  an 
electric  line  that  skirts  the  river  on  the  Canadian  side, 
20  feet  to  the  driveway,  and  six  feet  on  one  side  to  a 
granolithic  walk.  The  roadway  is  likely  to  be  of  por- 
ous gravel  or  cinders  finished  with  macadam.  The  grade 
of  the  roadway  will  be  practically  level,  the  gutters  be- 
ing graded  from  the  center  of  each  arch  to  the  piers, 
catch-basins  being  placed  over  each  pier.  Drainage  is 
provided  to  be  carried  off  in  cast  iron  pipes  that  will 
discharge  at  about  the  springing  line  of  the  arch.       It 


may  be  pointed  out  that  the  arches  were  made  of  such 
small  rise  in  order  to  avoid  raising  the  railway  tracks, 
which  will  be  on  a  fill  approaching  the  bridge.  The 
abutments  of  the  structure  are  built  of  concrete  in 
which  large  stones  are  imbedded.  A  conduit  having 
four  compartments  has  been  built  in  the  sidewalk  for 
carrying  electric  wires  (or  lighting  the  bridge,  a  pipe 
being  inserted  in  each  of  the  m.iin  posts.  The  specifi- 
cations call  for  a  loading  of  5,000  lbs.  per  lineal  foot 
on  one  track  of  the  railway,  and  100  lbs.  per  square 
foot  on  the  driveway. 

The  arches  and  backing  of  the  spandrel  walls  and  the 
piers  above  springing  line,  are  to  be  built  of  Portland 
cement  concrete,  the  proportions  of  which  are  to  be  one 
part  cement,  two  parts  sand  and  four  parts  broken  stone. 
Ill  the  piers  below  the  springing  line  the  proportions  of 
the  concrete  are  to  he  one  part  cement,  three  parts  sand 
and  six  parts  broken  stone.  In  the  construction  of  the 
bridge  the  contractor  is  required  to  trowel  two  inches  of 
mortar  onto  the  lagging  in  order  to  give  a  smooth  sur- 
face on  the  concrete  of  the  soffit  of  the  arch.  In  build- 
ing, the  contractor  is  required  to  start  the  concrete 
simultaneously  from  the  ends  of  the  arch  and  lay  it  in 
longitudinal  sections.  While  being  built,  timber  forms 
hold  the  sections  in  place.  The  tops  of  the  arches  and 
backs  of  the  spandrel  walls  are  to  be  given  two  coats  of 
pure  Portland  cement  grout  applied  with  brushes  and 
then  covered  with  two  thicknesses  of  felt.  This  is  in 
order  that  the  arches  may  be  made  waterproof  so  that 
the  dampness  will  not  come  through  and  stain  the 
masonry. 

Before  the  construction  of  the  bridge  a  coffer-dam 
was  built  between  the  site  and  the  waters  of  the  river. 
The  water  that  will  pass  beneath  the  bridge  will  flow  to 
the  turbines  in  the  wheel-pit  ot  the  Canadian  Niagara 
Power  Company.  High  water  will  be  1.37  ft.  above 
the  springing  line  of  the  arch,  which  will  be  a  depth  of 
17  9-10  ft.  of  water  in  the  inlet  canal.  Low  water  will 
be  3.93  ft.  below  the  springing  line  of  the  arch,  or  a 
depth  of  12  6-10  ft.  of  water  in  the  canal,  while  the 
mean  stage  of  water  will  be  1.83  ft.  below  the  springing 
line,  or  a  depth  of  14  7-10  ft.  in  the  canal. 

This  beautiful   bridge  was  designed   by   William    A. 


New  Bridge  for  Canadian  Niagara  Power  Company. 

Brackenridge,  one  of  the  consulting  engineers  of  the 
Canadian  Niagara  Power  Company,  and  the  structure 
is  being  built  under  the  direction  of  Cecil  B.  Smith, 
resident  engineer  of  the  Canadian  Niagara  Power  Com- 
pany. It  is  without  doubt  to  be  one  of  the  most 
beautiful  bridges  on  the  Canadian  side  at  Niagara,  and 
will  be  a  material  factor  in  adding  to  the  new  beauty  of 
Victoria  Park.  Its  magnificent  lines  and  fine  appear- 
ance will  go  well  toward  showing  that  even  though  in- 
dustry has  invaded  the  Canadian  pleasure  ground  at 
Niagara,  it  is  the  intention  of  the  park  commissioners, 
and  also  of  the  Canadian  Niagara  Power  Company,  so 
far  as  it  is  concerned,  to  do  nothing  that  will  mar  the 
natural  beauty  of  the  surroundings  of  the  falls. 
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MUNICIPAL  STEAM  TURBINE  PLANT. 

An  interesting  municipal  electric  lighting  plant  enter- 
prise is  under  way  at  Anderson,  Indiana,  and  marks 
the  second  introduction  of  the  steam  turbine  in  Am- 
erican municipal  power  plant  service.  The  City  of 
Anderson  has  for  some  years  operated  an  electric  light 
plant  in  connection  with  the  oily  water  works,  located 
near  White  River.  The  electric  installation  is  housed 
in  a  separate  building  approximately  50  x  100  feet, 
adjacent  to  the  water  works  plant  whose  boilers  furnish 
the  steam  power  necessary  for  the  operation  of  the 
electric  light  plant. 

The  present  lighting  equipment  comprises  two  belted 
generating  units,  but  the  increasing  demand  for  light 
and  power  renders  the  available  capacity  inadequate 
to  carry  even  the  present  load  at  times,  resulting  in  a 
severe  overloading  of  the  entire  equipment.  In  order 
to  secure  immediate  relief  from  these  conditions  and 
avoid  the  necessity  of  erecting  additions  to  the  power 
house,  Westinghouse  steam  turbine  generating  units 
have  been  selected  for  power  extensions.  At  the  pres- 
ent time  two  400-K.W.  units  will  be  installed,  together 
with  one  20  K.W.  exciter,  direct  connected  to  a  West- 
inghouse standard  engine,  and  a  complete  switchboard 
equipment. 

As  the  result  of  the  employment  of  turbines  in  this 
plant  it  has  been  found  possible  to  install  a  complete 
boiler  plant  in  the  electric  light  building,  thus  rendering 
the  operation  of  the  lighting  system  entirely  inde- 
pendent of  the  water  works  system.  The  new  boiler 
plant  consists  of  three  310  h.p.  Sterling  water-tube 
boilers  equipped  with  Roney  mechanical  stokers.  The 
boilers  will  not  be  arranged  for  superheat,  but  will 
supply  saturated  steam  to  the  turbines  at  150  lbs. 
pressure,  all  condensation  being  returned  to  the  boilers 
by  a  steam  loop  and  Holly  gravity  return  system. 
The  turbo-generators  will  furnish  three-phase  current 
to  the  lighting,  power  and  distributing  system  at  a 
frequency  of  7200  alternations  and  at  2200  volts  pres- 
sure, no  step-down  transformers  being  used.  The  tur- 
bine equipment  will  operate  condensing,  as  the  plant 
is  located  near  the  river  bank  where  condensing  water 
is  available.  Surface  condensers  will  be  used  and  the 
condensation  from  the  turbines  will  be  returned  directly 
to  the  boilers,  as  the  exhaust  is  entirely  free  from  oil. 
An  interestmg  feature  of  the  turbine  installation  is 
brought  out  by  the  fact  that  by  replacing  the  belted 
units  with  turbine  driven  units,  sufficient  space  is  made 
available  for  the  installation  of  the  complete  boiler 
plant,  together  with  an  additional  turbine  unit  and  the 
necessary  boilers  at  such  times  as  the  future  demands 
upon  the  plant  require  this  extension. 


THE  BURSTING  OF  EMERY  WHEELS. 

Several  years  ago  the  writer  was  consulted  regard- 
ing some  points  of  a  case  in  litigation  occasioned  by 
the  bursting  of  an  emery  wheel  and  the  resulting  death 
of  a  workman.  The  question  to  be  decided  was  whether 
the  wheel  was  unsafe  at  the  speed  retommended  by  the 
makers,  or  whether  the  accident  was  due  to  the  care 
lessness  of  the  operator. 

As  it  was  just  then  an  "off"  year  for  experiments 
on  fly-wheels  there  seemed  to  be  no  good  reason  why 
the  same  medicine  could  not  be  tried  on  emery 
wheels.  The  apparatus  already  described  in  former 
papers  read  before  this  Society,  with  some  slight  alter- 
ations, was  adapted  to  the  new  requirements,  and  in 
the  spring  of  1902,  fifteen  wheels  of  various  makes 
were  tested  to  destruction. 


A  movement  is  on  foot  to  build  an  electric  railway  from  Guelph 
to  Orang;eville,  Ont. 

The  gas  engine  exhibit  at  the  Louisiana  Purchase  Exposition 
will  doubtless  be  one  of  the  most,  important  features  of  the  power 
display,  for  it  will  not  only  contain  many  types  of  engines,  but 
also  several  of  unusual  size,  including  one  of  3,000-horse-power, 
which  will  be  the  largest  ever  built.  Mr.  Thomas  M.  Moore, 
chief  of  the  department  of  machinery,  states  that  there  will  be 
several  such  engines  of  over  1,000  horse-power  and  a  few  of 
more  than  1,750  horse-power.  The  largest  gas  engines  hitherto 
exhibited  were  those  at  Paris  and  Dusseldorf,  which  were  rated 
at  600  horse-power.  While  this  class  of  engines  will  be  so  (ully 
represented,  the  equally  interesting  type  of  steam  turbines  will 
probably  be  just  as  thoroughly  covered  ;  in  fact,  the  largest 
prime  mover  at  the  Exposition  will  be  an  8,000  horse-power 
Curtis  turbine. 
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For  the  actual  details  of  the  work  credit  is  due  to 
Messts.  Chandler  and  Krueger  ot  the  class  of  1902, 
Case  School  of  Applied  Science.  Most  manufacturers 
of  this  class  of  wheels  test  them  for  their  own  informa- 
tion, but  the  results  are  not  generally  given  to  the 
public  ;  the  writer  knows  of  no  published  data  on  this 
subject.  At  the  Norton  Emery  Wheel  Works,  all 
wheels  are  tested  before  leaving  the  shop  at  a  speed 
double  that  allowed  in  regular  service,  and  occasionally 
wheels  are  burst  to  determine  the  actual  factor  of  safety. 

Emery-wheel  accidents  are  not  uncommon,  but  can 
usually  be  traced  to  the  carelessness  of  the  operator. 
One  common  cause  of  failure  is  allowing  a  small  piece 
of  work  to  slip  or  roll  between  the  wheel  and  the  rest. 
The  writer  was  once  present  on  an  occasion  of  this 
kind,  and  although  he  fortunately  was  not  in  the 
plane  of  rotation,  he  has  never  forgotten  his  sensations 

The  wheels  selected  for  the  experiments  were  all 
of  the  same  size,  being  sixteen  inches  in  diameter  by 
one  inch  thick,  and  having  a  hole  one  and  one-quarter 
inches  in  diameter. 

«l>apar  read  before  Saratoga  Convention  ;of  A.  S.  M.  E..  by  Prof.  C.  H. 
Benjamin. 
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The  object  of  the  experiment  being  to  determine  the 
bursting  speed  of  such  wheels  as  are  actually  on  the 
market,  emery  wheels  were  obtained  through  various 
outside  parties  without  indicating  to  the  agents  or 
manufacturers  the  use  to  be  made  of  them. 

In  this  way  wheels  of  six  different  makes  were  ob- 
tained, the  label  on  each  wheel  showing  usually  the 
maker's  name,  the  grade  number  or  letter,  the  quality 
of  emery,  and  the  speed  recommended  for  use.  As 
shown  in  the  table  of  results, the  working  speed  varied 
in  the  different  wheels  from  1,150  to  1,400  revolutions 
per  minute,  the  average  being  about  1,200  revolutions 
per  minute.  For  a  diameter  of  sixteen  inches  this 
corresponds  to  a  peripheral  velocity  of  about  5,000 
feet  per  minute.  The  table  also  shows  that  the  fine- 
ness of  the  emery  varied  from  ten  to  sixty,  the  average 
being  about  thirty. 

The  wheels  were  held  between  two  collars,  each  six 
and  one-eighth  inches  in  diameter  and  concaved,  so  as 
to  bear  only  on  a  ring  three-fourths  of  an  inch  wide 
at  the  outer  circumference. 


Nos.  12  and  13,  of  still  another  make, burst  at  about 
the  average  speed.  (Fig.  5.)  Wheels  Nos.  14  and  15 
were  so-called  vulcanized  wheels,  containing  rubber  in 
the  bond,  and  intended  for  particularly  severe  service. 
These  showed,  as  was  expected,  rather  more  than 
the  average  strength.      (Fig.  6.) 

An  examination  of  the  last  two  columns  in  the  table 
shows  that  the  wheels  burst  at  speeds  varying  from  two 
and  one-quarter  to  three  and  three-quarters  the  work- 
ing speed,  and  accordingly  had  factors  of  safety  vary- 
ing from  five  to  thirteen. 

It  is  then  apparent  that  any  of  these  wheels 
were  safe  at  the  speed  recommended,  and  would  not 
have  burst  under  ordinary  conditions.  At  the  same 
time,  considering  the  violent  nature  of  the  service  and 
the  shocks  to  which  they  are  exposed,  it  would  seem 
that  the  factor  of  safety  for  emery  wheels  should  be 
large.  In  comparison  with  those  generally  used  in 
machines,  a  factor  of  eight  or  ten  would  seem  small 
enough. 

It  may  also  be  said  that  such  a  variation  in  strength 


Results  of  Experiments  on  Emery  Wheels. 


The  method  of  testing,  and  the  apparatus  used, 
were  precisely  similar  to  those  described  in  the  paper 
on  "The  Bursting  of  Small  Cast-iron  Flywheels,"  by 
the  author  at  a  previous  meeting,  to  which  reference  is 
made  for  illustrations  of  the  apparatus. 

The  table  shows  the  results  of  the  experiments  in 
detail,  and  needs  but  little  explanation.  The  illus- 
trations. Figs.  I  to  6,  show  characteristic  fractures, 
and  the  appearance  of  various  wheels  after  bursting. 

Wheels  numbered  i,  2,  and  3  were  of  one  make, 
and  show  a  remarkable  uniformity  in  strength. 
(Fig.  I.) 

Nos.  4,  5,  8,  and  g  were  all  made  by  one  firm  ; 
the  two  latter  wheels  were  of  finer  grain  than  the 
others,   and  show  a  correspondingly  greater  strength. 

(Fig-  3-) 

Nos.  6  and  7  contained  a  layer  of  brass  wire  netting 
imbedded  in  the  emery, and  were  about  one-third  strong- 
er than  the  average  of  the  ordinary  wheels.      (Fig.  2.) 

The  wheels  numbered  10  and  11  were  the  weakest 
among  those  tested,  but  have  an  apparent  factor  of 
safety  of  between  five  and  six.      (Fig.  4.) 


between  wheels  of  the  same  make  and  grade,  as  for 
instance  that  between  Nos.  4  and  5,  indicates  a  lack 
of  uniformity  which  causes  distrust. 

The  fractures  were  in  the  main  radial,  as  may  be 
seen  from  the  cuts,  the  wheel  splitting  in  three,  four  or 
five  sectors  as  might  chance. 

It  may  be  assumed  that  these  radial  cracks  started 
from  the  rim  where  the  velocity  and  stress  were 
greatest,  but  it  is  a  fact  worthy  of  notice  that  in  nearly 
every  instance  the  cracks  radiated  from  points  where 
the  lead  bushing  projected  into  the  body  of  the  wheel. 


The  citizens  of  Whitby,  Ont.,  have  declared  themselves  in 
favor  of  taking  over  and  extendmg-  the  existing  electric  light 
plant. 

The  town  of  Liicknow,  Ont.,  will  likely  purchase  the  electric 
light  plant  from  the  owners  and  install  a  modern  system.  Mr. 
H,  F.  Strickland,  electrical  engineer,  of  Toronto,  has  the  matter 
in  hand  For  the  town. 

The  Thos.  E.  Clark  Wireless  Telegraph-Telephone  Co.,  of 
Detroit,  Mich.,  announce  that  they  are  erecting  stations  at 
Ponliac,  Mich.,  on  the  Slate  Fair  Grounds,  for  the  purpose  of 
carrying  on  commercial  telegraphing. 
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ANNUAL    CONVENTION    OF  STATIONARY 
ENGINEERS. 

The  fourteenth  annual  convention  of  the  Canadian  Associa- 
tion of  Stationary  Engineers  took  place  at  Berlin,  Ont.,  August 
23th  and  26th.  The  headquarters  of  the  delegates  was  the 
Walper  House,  the  proprietor  of  which  is  Mr.  George  Philip,  a 
brother  of  Mr.  E.  J.  Philip,  of  Toronto,  an  old  member  of  the 
C.  A.S.E.  The  business  sessions  were  held  inalie  council  chamber.. 
Those  present  included  the  following  : 

W.  Oelschlager,  Berlin,  president  ;  H.  E.  Terry,  Toronto, 
vice-president  ;  W.  Inglis,  Toronto,  secretary  ;  J.  Ironsides, 
Hamilton,  treasurer;  N.  Beam,  Waterloo,  doorkeeper;  J. 
Sfruthers,  Sarnia,  conductor  ;  N.  V.  Kuhlman,  A.  M.  Wickens, 
G.  C.  Mooring,  J.  Huggett  and  J.  M.  Dixon,  Toronto  ;  W.  F. 
Crockett  and  S.  Sculthorpe,  Hamilton  ;  J.  R.  Uttley,  Waterloo  ; 
T.  King,  Dresden  ;  J.  H.  Walker,  Berlin  ;  J.  Ogle,  Brantford  ; 
A.  M.  Turkington,  Brockville  ;  D.  McEvoy,  Toronto,  represent- 
ing the  Fairbanks  Company. 

president's  address. 

In  his  presidential  address  W.  Oelschlager  pointed  out  the  im- 
portance  of  the   convention,    which    would   probably  determine 


Mr.  H.  E.  Terry,  Toronto, 
President  Canadian  Association  of  Stationary  Engineers. 

whether  the  Association  would  be  carried  on  or  would  cease  to 
exist.  He  urged  the  continuance  of  the  work  and  the  broaden- 
ing of  its  field,  and  suggested  that  efforts  be  made  tore-organize 
defunct  local  associations.  He  suggested  the  continuance  of  the 
lesson  papers  and  to  make  them  progressive,  that  is,  lead  them 
up  gradually  from  the  primary  to  the  mathematical  problems 
required  to  be  answered  by  certificate  examinations,  also  that 
the  engineers  in  their  respective  localities  ask  their  employers  to 
give  financial  aid  to  the  individual  lodges.  He  expressed  the 
beliet  that  if  the  Executive  of  the  C.  A.  S.  E.  were  kept  afloat 
public  interest  would  revive  and  the  association  flourish  to  a 
greater  extent  than  ever  before.  In  conclusion  he  respectfully 
suggested  the  following  : 

1.  That  our  preamble  be  re-inserted  in  charter  and  constitu- 
tion. 

2.  That  a  sum  of  money  be  voted  towards  the  expenses  of 
visiting  defunct  lodges  with  the  object  of  re-organizing  the  same. 

3.  That  the  educational  leaflets  be  pushed  more  vigorously, 
and  a  charge  covering  printing  expenses  be  made. 

4.  That  our  employers  be  informed  that  we  are  hereby  asking 
a  cash  contribution  of  them. 

The  address  was  referred  to  the  Committee  on  Good  of  the 
Order    and  the  following  standing  committees  were  appointed  : 

Good  of  the  Order— J.  M.  Dixon,  J.  Ogle,  I.  Walker,  J.  Iron- 
side, H.  E.  Terry,  A.  M.  Turkington. 

Mileage — N.  Beam,  F.  Sculthorpe. 

Audit— N.  V.  Kuhlman,  F.  Sculthorpe. 


Ways  and  Means — N.  V.  Kuhlman,  W.  F.  Crockett,  G.  C. 
Mooring,  T.  King,  A.  M.  Wickens,  W.  Inglis. 

Credentials — T.  King,  A.  M.  Turkington. 

At  the  afternoon  session  the  minutes  of  last  meeting  were  read 
and  adopted  and  the  reports  of  the  secretary  and  treasurer  re- 
ceived and  referred  to  the  Audit  Committee.  The  secretary 
reported  that  nothwithstanding  the  loss  of  one  order,  Sarnia  No. 
20,  the  membership  stood  at  258,  a  decrease  of  only  four  from 
last  year.  He  had  been  m  communication  regarding  the  forma- 
tion of  lodges  at  Calgary,  Brandon,  and  Halifax. 

Much  of  the  afternoon  was  devoted  to  a  discussion  regarding 
legislation  and  the  position  of  the  International  Union  of  Steam 
Engineers,  some  of  the  delegates  present  apparently  being  in 
favor  of  throwing  in  their  lot  wlih  that  organization.  The  meet- 
ing adjourned  early  to  enable  the  delegates  to  visit  the  sugar 
refinery  at  Bridgeport. 

Upon  resuming  at  8.30  p.m.  it  was  decided  to  receive  and  dis- 
cuss the  report  of  the  committee  on  ways  and  means  clause  by 
clause.     The  report  as  adopted  is  as  follows  : 

report  of  committee  on  ways  and  means. 

Clause  I. — That  we  view  with  alarm  the  general  tendency 
towards  withdrawing  from  this  Association  during  the  previous 
year.  We  beg  to  recommend  that  twenty-five  questions  be 
formulated,  and  that  the  executive  give  a  cash  prize  for  the  best 
solution  of  them. 

Clause  2. — We  also  recommend  that  every  secretary  of  a  sub- 
ordinate Association  be  instructed  to  write  to  every  sister  Asso- 
ciation the  progress  that  has  been  made  in  this  regard,  and  give 
a  synopsis  of  the  work  done  in  this  respect. 

Clause  3. — We  also  recommend  that  wherever  possible,  a 
better  intercourse  be  initialed  with  each  other  by  means  of  a 
system  of  fraternal  visits. 

Clause  4. — We  also  recommend  that  we  use  every  legitimate 
effort  to  build  up  the  Association,  and  that  the  sum  ot  $10  be 
granted  to  any  member  who  shall  organize  a  new  Association  or 
resuscitate  a  defunct  one. 

Clause  5. — We  also  recommend  that  every  Association  be  in- 
structed to  be  as  aggressive  as  possible,  so  as  to  build  up  their 
membership. 

Clause  6. — We  would  also  like  to  see  a  fraternal  spirit  shown 
between  members  of  each  Association,  and  that  each  individual 
member  aid  and  assist  those  who  are  not  so  well  versed  as  them- 
selves in  the  different  lines  of  work. 

SECOND  DAY. 

On  Wednesday  morning  the  report  of  the  Committee  on 
Good  of  the  Order  was  taken  up.  It  recommended  that  the 
preamble  be  amended  to  suit  the  present  position  of  the 
association  ;  that  a  sum  of  money  be  voted  to  cover  expenses 
for  visiting  lapsed  lodges,  as  by  a  judicious  expense  the 
association  would  be  held  firmly  together  and  rpembers  of  small 
districts  could  be  specially  educated  in  the  Brotherhood  of  the 
Sccieiy  ;  the  continuation  of  the  monthly  leaflets  as  another 
source  of  keeping  in  touch  with  lodges  of  a  lukewarm  character  ; 
that  the  question  of  soliciting  cash  contributions  be  left  in  the 
hands  of  the  local  associations. 

Concerning  the  notice  of  motion  that  Toronto  No.  i,  after  this 
session,  will  withdraw  from  the  Executive  of  the  C.  A.  S.  E.,  the 
Committee  reported  as  follows  :  We  sincerely  regret  that  such 
a  resolution  should  emanate  from  Toronto,  No.  i.  It  has  been 
the  parent  of  the  Association,  has  fostered  and  expended  money 
and  effort  on  the  development  of  Its  life,  and  now  when  our 
existence  Is  seriously  imperilled,  such  attempt  at  desertion  of 
our  ranks  is  at  least  reprehensible,  but  while  we  deplore  this 
we  beg  to  refer  the  members  of  No.  1  to  that  poition  of  the  con- 
stitution on  subordinate  lodges.  Section  2,  Article  3,  which 
states  that  five  members  in  good  standing  can  object,  and 
according  to  our  interpretation  can  hold  all  assets  belonging  to 
and  existing  under  the  charter.  Again,  in  the  Executive  power, 
any  subordinate  lodge  failing  to  return  capita  lax  and  other 
returns  specified  shall  forfeit  its  charter.  Under  these  condi- 
tions we  consider  it  unwise  for  this  present  convention  to  take 
notice  of  such  motion. 
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The  recommendations  of  the  committee  were  adopted  ex- 
cepting that  portion  dealing  with  the  preamble,  which  was  re- 
ferred to  a  special  committee  consisting  of  Messrs.  Wickens, 
iMoseley,  Dixon,  King  and  Crockett.  This  committee  recom- 
mended the  following  as  the  wording  of  the  preamble  :  "  That 
this  Association  shall  not  at  any  time  be  used  for  religious  or 
political  purposes,  always  recognizing  the  identity  of  interests 
between  employer  and  employee,  and  always  keeping  in  view 
the  furtherance  of  mechanical  and  expert  "raining  for  its  mem- 
bers, thereby  proving  its  close  accord  with  their  employers, 
believmg  thai  cultivated  brain  power  is  always  in  demand  at 
fair  figures  of  remuneration." 

The  recommendation  of  the  committee  was  adopted.  The 
Executive  Secretary  was  instructed  to  ask  Toronto  No.  i  to 
reconsider  its  decision  to  withdraw  from  the  Executive.  The 
question  of  establishing  a  Question  Box,  similar  to  that  of  the 
Canadian  Electrical  Association,  was  discussed,  but  it  was  felt 
that  the  expense  involved  would  be  more  than  the  association 
could  stand  at  the  present  time. 

At  the  opening  of  the  afternoon  session  the  secretary  was  re- 
quested to  read  the  letters  received  regarding  the  possibility  of 
forming  new  associations.  This  was  followed  by  a  discussion  as 
to  the  best  means  of  encouraging  the  formation  of  branches  in 
the  smaller  places.  It  seemed  to  be  generally  admitted  that  if 
more  earnest  efforts  were  put  foith  the  membership  of  the 
association  could  be  greatly  increased,  and  it  is  understood  to 
be  the  intention  of  the  president-elect  to  endeavor  to  awaken  in 
outside  places  an  interest  in  the  work  of  the  association. 

The  result  of  the  election  of  ofificers  was  as  follows:  President, 
H.  E.  Terry,  Toronto  (acclamation)  ;  vice-president,  J.  Uttley; 
Waterloo  ;  secretary,  W.  Inglis,  Toronto  (^acclamation)  , 
treasurer,  J.  M.  Dixon,  Toronto  ;  conductor,  F.  W.  Scullhorpe 
Hamilton;  doorkeeper,  J.  Ogle,  Brantford.  It  was  decided  to  hold 
the  next  convention  in  Hamilton.  The  newly  elected  officers 
were  installed  by   past-presidents  Wickens  and  Moseley. 

The  sum  of  $25  was  voted  to  the  Executive  Secretary,  and  $5 
to  A.  M.  Wickens  for  the  preparation  of  instruction  papers.  A 
past  president's  jewel  was  presented  to  thf  retiring  president, 
W.  Oelschlager.  Votes  of  thanks  were  tendered  to  the  local 
committee,  the  city  council  and  the  local  and  mechanical  press. 
A  brief  address  by  president-elect  Terry  closed  the  business 
proceedings. 

THE  BANQUET. 
The  convention  concluded  with  a  banquet  at  the  Walper  House 
on  the  evening  of  the  25th  ultimo,  at  which  about  fifty  persons 
were  present.  W.  Oelschlager  was  the  presiding  officer.  The 
menu  was  inscribed  on  a  blue  print  in  an  artistic  manner,  the 
handiwork  of  Mr.  Oelschlager.  The  toast  of  "The  King "  was 
followed  by  "Canada  onr  Home,"  to  which  Dr.  Lackner,  M.P.P., 
responded.  He  spoke  of  the  great  natural  resources  of  the 
country  and  the  importance  of  the  engineer  in  relation  to  their 
development.  He  was  in  favor  of  a  license  law  for  engineers. 
Mr.  J.  M.  Dixon  contributed  a  song,  which  was  much  enjoyed. 
To  the  toast  of  "The  Manufacturers"  D.  McEvoy,  of  the  Fair- 
banks Company,  and  T.  King,  of  Dresden,  responded.  "Sister 
Associations  '  brought  a  response  from  W.  H.  Cone.  He  stated 
that  20  years  ago  when  he  started  to  obtain  his  first  engineering 
experience,  the  old  slide  valve  engine  was  in  common  use.  He 
called  attention  to  the  waste  of  steam  caused  by  running  a  slide 
valve  engine,  but  was  told  by  his  employer  that  there  was  plenty 
of  fuel  to  burn.  To-day  we  were  face  to  face  with  a  different  pro- 
position, the  present  tendency  being  to  save  fuel.  He  thought 
that  electricity  had  done  more  to  develop  the  steam  engine  than 
anything  else,  and  concluded  by  an  earnest  plea  for  efficiency  in 
engineering  and  in  electrical  work.  Messrs.  Terry,  Inglis,  Dix- 
on and  Ogle  responded  to  the  toast  of  the  "C.A.S.E."  and 
Messrs.  Wickens,  Mooring  and  Moseley  10  that  of  "Past  Presi- 
dents". The  Presiding  Officer  and  Local  Association  was  then 
toasted  and  responded  to  by  Messrs.  Oelschlager  and  Walker. 
After  toasts  to  the  "  Press"  and  the  "Host"  the  function  ter- 
minated. 


PRIORITY  OF  CLAIM  FROM  INDIA. 

Mr.  E.  J.  Lopaz,  of  the  Indian  Government  Tele- 
graph Department,  writes  :  "I  notice  on  page  67  of 
the  May  issue  of  the  Canadian  Electrical  News  that 
Prof.  Fred  Bedall  has  invented,  or  rather  discovered, 
a  new  method  of  '  transmitting  two  currents  on  one 
wire.'  With  reference  to  this,  I  wish  him  luck  and 
every  success.  I  beg  to  point  out  that  in  the  summer 
of  1892  I  invented  a  method — a  new  method — of  trans- 
mitting two  currents  on  one  wire,  and  used  it  for 
duplex  telegraphy  very  successfully  on  a  long  overland 
line  1300  miles  in  length." 


ELECTRIC  PLANT  AT  MEMRAMCOOK. 

Messrs.  Wm.  J.  O'Leary  &  Company,  electrical 
contractors,  Montreal,  are  installing  an  electric  plant 
in  St  Joseph's  Universitiy  at  Memiamcook,  N.B.  It 
will  consist  of  one  56x14  horizontal  tubular  boiler 
built  by  the  Robb  Engineering  Company,  of  Amherst, 
N.S.;  one  10x10  Robb-Armstrong  engine;  two  15  k.w. 
125  volt  Westinghouse  d.c.  belted  generators;  and 
one  3  k.w.  50  volt  Westinghouse  d.c.  belted  gener- 
ators. There  will  be  used  as  a  booster  62  cells  of  E  13 
chloride  accumulators  and  there  will  be  a  switchboard 
of  five  panels. 

The  boiler  supplies  steam  at  100  pounds  pressure  to 
the  engine  and  also  to  an  8x8  Robb-Armstrong  engine 
hitherto  used  in  running  the  laundry.  The  generators 
may  run  singly  or  in  multiple,  supplying  current  to  the 
busses  at  125  volts.  The  booster  raises  this  50  volts, 
giving  175  volts  between  the  battery  charging    busses. 

The  switchboard  consists,  as  stated,  of  5  panels  of 
blue  Vermont  marble,  48x22x1!-^.  The  first  two  are 
the  generator  panels  with  the  usual  instruments, 
switches,  etc;  the  third  a  feeder  panel;  the  fourth  the 
booster  panel,  with  connections  throwing  in  the  boos- 
ter and  regulating  its  voltage  in  charging;  the  fifih  a 
storage  battery  panel,  supplied  with  an  end  cell  switch 
for  regulating  the  voltage  in  discharging,  an  overload 
and  an  underload  circuit  breaker,  double  reading  am- 
meter and  voltmeter. 

It  is  proposed  to  run  the  engine  daily  from  5  to  10 
p.m.  The  generators  will  take  care  of  the  lightingjload 
and  at  the  same  time  charge  the  battery.  The  plant 
will  then  be  shut  down  and  the  battery  will  carry  the 
night  and  morning  load  until  5  a.m.  the  next  day.  The 
capacity  of  the  battery  is  240  ampere  hours  on  an 
eight  hour  basis.  Two  days  during  the  week  the 
small  engine  will  run  the  laundry  and  charge  the 
battery  if  necessary.  In  case  of  a  break-down  to  either 
an  engine  or  generator  or  to  an  engine  and  generator 
together  the  remaining  engine  can  charge  the  battery 
during  the  day  and  with  its  assistance  carry  the  even- 
ing load  without  interruption. 


The  Bell  Telephone  Company  have  just  commenced  the  erec- 
tion of  a  four-storey  building  at  the  corner  of  St.  Andre  and  St. 
Catharine  streets,  Montj-eal. 

Negotiations  are  stated  to  be  in  progress  for  the  absorption  of 
the  lines  of  the  Great  North-Weslern  Telegraph  Company  of 
Canada  by  the  Western  Union  Telegraph  Company. 


The  officials  of  the  Montreal  Street  Railway  Company  have 
received  copies  of  tiie  agreement  arrived  at  between  the  special 
committee  and  the  management  of  the  company  for  the  organiza- 
tion of  a  mutual  Benefit  Association.  The  aflfairsof  the  association 
are  to  be  managed  by  a  committee  composed  of  five  members  to 
be  elected  annually  by  the  members  of  the  association  and  an 
equal  number  by  the  Board  of  Directors  of  the  company,  and  m 
addition  the  general  manager  of  the  company  shall  be  president 
and  ex-officio  member  and  chairman  of  the  said  committee,  five 
members  of  the  Committee  of  Management  to  form  a  quorum. 
The  company  shall  contribute  to  the  funds  of  the  association  a 
sum  annually  not  less  than  50  per  cent.,  or  such  larger  amount 
not  exceeding  too  per  cent,  of  the  annual  contributions  of  the 
members  as  the  directors  of  the  company  may  from  time  to  time 
elect. 
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A  TIDE-MOTOR.» 

A  solution  of  ihe  old  problem  ot  how  to  get  mechanical 
power  from  the  rise  and  fall  of  the  tides  is  attempted  by  Mr.  T. 
B.  Stoney,  M.  Inst.  C.  E.,  of  Oakland  Park,  Raphoe,  County 
Donegal,  who  has  patented  a  tide-motor  driven  by  large  steel 
fioats-t^boxes  open  at  the  top  floating  in  a  shallow  dock.  The 
float  rests  on  the  ground  at  low  water;  but  the  tide  rising  round 
the  empty  float  forces  it  up  and  carries  it  to  the  top  of  the  tide. 
As  the  float  rises  it  raises  a  rack  attached  to  the  wall  of  the  dock, 
and  as  the  rack  rises  it  turns  a  horizontal  shaft  on  the  dock  wall. 
At  the  top  of  the  tide  the  float  is  allowed  to  fill  with  water,  which 
weights  it  to  the  ground  again  when  the  tide  recedes.  Any 
number  of  floats  can  be  used,  chained  together,  and  thus  any 
required  power  can  be  brought  into  work  ;  but  the  movement  is, 
of  course,  very  slow.  The  inventor  points  out  that  in  estuaries 
on  the  English  coast  the  tidal  rise  is  very  great.  In  the  Severn 
it  is  46  ft.  at  spring  tides.  Floats  working  in  shallow  docks  in 
such  estuaries  would  work  night  and  day  at  a  very  small  work- 
ing cost,  and  might  be  made  to  generate  electricity  at  about  one- 
tenth  Ihe  cost  of  a  steam  engine,  the  electric  current  being  dis- 
tributed inland  by  wires. 


THE  PRESTON  AND   BERLIN   ELECTRIC   RAILWAY. 

The  electric  railway  from  Preston  to  Berlin,  Ont.,  was 
officially  opened  on  August  21,  although  a  regular  service  on 
schedule  time  was  not  commenced  until  August  26th.  This  road 
is  in  reality  an  extension  of  the  Gait,  Preston  and  Hespeler 
electric  railway  which  has  been  in  operation  for  some  years. 
The  distance  from  Preston  to  Berlin  is  about  8  miles.  The  fare 
charged  for  the  return  trip  is  only  twenty-five  cents,  or  about  lyi 
cents  per  mile.  It  is  expected  that  a  large  business  will  be 
done,  as  it  is  the  intention  to  carry  freight  as  well  as  passengers. 
The  road  passes  through  a  fine  stretch  of  country,  and  as  the 
rolling  stock  is  very  fine  the  tourist  traffic  should  be  quite  heavy 
in  the  summer  season.  The  cars  are  53  feet  in  length,  9  feet 
wide,  and  about  15  feet  high.  They  are  finished  outside  in  a 
dark  green  color,  the  interior  being  in  quarter-cut  oak.  There 
are  fifteen  seals  which  provide  seating  capacity  for  nearly  100 
persons. 

Ultimately  the  power  for  the  operation  of  this  road  will  be 
obtained  from  a  power  house  now  in  course  of  erection  at 
Preston,  where  the  road  connects  with  the  Gait,  Preston  and 
Hespeler  Railway.  Mr.  John  Patterson,  of  Hamilton,  was 
largely  instrumental  in  securing  the  building  of  this  road. 


POWER  LOST  BY  FLYWHEELS. 

A  series  of  tests  recently  concluded  at  the  Nurnberg  central 
electricity  station  shows  very  clearly  that  the  resistance  which  a 
flywheel  offers  to  the  air  may  give  rise  in  some  cases  to  a  con- 
siderable waste  expenditure  of  energy.  The  station  in  question 
is  provided  with  two  tandem  compound  engines  of  450  horse- 
power, direct-coupled  to  the  dynamos,  and  working  at  ninety-five 
revolutions  per  minute.  In  order  to  equalize  Ihe  running  with 
the  great  variations  of  load  which  occur,  a  very  heavy  flywheel 
was  used  with  the  arms  of  a  channel  section.  These  arms  were 
found  to  offer  a  great  resistance  to  the  air  and  to  create  a  power- 
ful draught.  It  was  therefore  decided  to  cover  the  wheel  with 
sheet  iron  in  order  to  reduce  the  resistance  and  thus  gain  con 
siderable  power.  In  order  to  test  the  amount  of  energy  lost,  the 
dynamo  was  made  to  run  as  a  motor  and  thus  drive  the  engine 
and  flywheel  at  no  load.  When  the  latter  had  no  protecting 
covering  it  was  found  to  absorb  13,300  watts,  but  when  the  cover- 
ing was  replaced  it  took  only  9,874  watts,  thus  showing  a  gain 
of  3,426  watts,  or  5.7  horse-power,  this  being  1.2  per  cent,  of  the 
power  of  the  engine.  Counting  the  current  price  per  kilowatt- 
hour  and  a  day's  run  of  seventeen  hours,  it  was  calculated  that 
this  represented  an  economy  of  nearly'^56  annually.  Another 
test  of  a  similar  nature  was  made  upon  a  630-horse-power  engine, 
and  showed  an  economy  as  high  as  thirty  horse-power,  or  4.8 
per  cent,  of  the  engine  power,  which  was  gained  by  properly 
diminishing  the  air  resistance  of  the  flywheel.  —  Electrlca) 
Engineer  (London). 


SPARKS. 

The  Stave  Lake  Power  Company,  of  Vancouver,  B.  C,  are 
said  to  have  disposed  of  their  rights  to  the  water  power  of  Stave 
Lake  and  Stave  River  to  Mr.  Charles  H.  Baker,  of  Seattle, 
Wash.  Mr.  Baker  has  had  preliminary  surveys  made  and 
purposes  developing  the  power  and  t'-ansmitting  it  to  Vancouver, 
New  Westminster  and  possibly  Sumas  and  Seattle.  The  direc- 
tors of  the  Stave  Lake  Power  Company  include  Sir  Thomas 
Shaughnessy,  Sir  Charles  Tupper,  and  Messrs.  R.  H.  Alexander, 
John  Hendrie,  Thomas  Tait,  and  G.  C.  Hinton,  of  Van- 
couver. 

The  promoters  of  the  Radial  Electric  Railway  in  the  county 
of  Kent  have  received  their  charter  and  will  commence  work 
at  an  early  date.  The  first  section  of  the  road  to  be  constructed 
will  be  from  Chatham  to  Wallaceburg.  The  chief  promoter  of 
this  enterprise  is  Mr.  N.  H.  Stevens,  of  Chatham. 


TO    THE    TRADE 
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E  are  now  in  a  position  to  fill    | 
orders    promptly     for     Knife    y 


w 


Switches  of  any  size  from  i  o  to  i  ooo 
Amperes.  We  have  a  modern  up-to- 
date  factory,  using  best  methods,  and 
making  prompt  deliveries.  We  solicit 
your  trade. 


The  Hill  Electric  Switcli  Co.,  Limited, 


426  St.  Paul  Street 
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COMBINING  GAS  AND  ELECTRICITY. 

A  visit  by  our  representative  to  Chatham  to  see  the 
new  plant  recently  installed  by  the  Chatham  Gas  Com- 
pany will  be  of  interest  to  our  readers.  Gas  engines 
are  used  as  motive  power  for  the  electric  plant  and  are 
the  first  to  be  installed  in  Canada  by  a  gas  company 
operating  an  electric  lighting  plant  and  using  artificial 
gas  for  engines.  This  company  does  commercial  light- 
ing only,  as  the  city    own    a    municipal    lighting  plant. 


gas  works  ;  it  is  elevated  to  the  charging  floor  of  retort 
house  seven  feet  in  height  by  a  ten  h.p.  gas  engine, 
manufpctured  by  the  Coldie  &  McCuUoch  Company,  of 
Gait. 

The  retort  house,  coming  next  in  order,  contains  four 
benches  of  six  retorts  each,  with  capacity  for  making 
gas  of  220,000  cubic  feet  per  day,  the  company's 
present  output  being  90,000  feet.  The  gas  benches 
are  modern  type  half-depth  regenerative,   made  by   the 


The  Chatham  Gas  Company — View  of  Power  House  Looking  Toward  Gas  Engine. 


The  buildings,  shown  on  the  following  page,  are 
two-storey,  of  pressed  brick  and  stone,  and  present  a 
fine  appearance.  They  stand  in  the  centre  of  three 
acres  of  land.  The  company  have  six  thousand  lights 
wired  up  in  the  city  and  business  is  rapidly  increasing. 
They  operate  gas,  arc,  and  incandescent  lighting,  the 
tendency  being  more  towards  electric  lighting,  the  gas 
being  used  principally  for  heating  and  cooking,  and 
costing  one  dollar  per  thousand  feet. 

The  arrangement  of  the  company's  plants,  from  rear 
on  river  bank  to  King  street  front,  is  exceedingly  good. 
Upon  the  river  bank  at  the  rear  are  the  wharves  and 
steam  coal  hoisting  plant.  Coal  is  freighted  by  water 
from  Cleveland,  Toledo  and  other  ports,  conveyed  into 
sheds  immediately  at  the  rear  of  the  retort  house  of  the 


Jas.  Gardiner,  jr..  Company,  of  Pittsburg,  and  are 
very  satisfactory  in  operation.  Next  in  order  comes 
the  condensing  plant  of  the  gas  works.  This  room 
contains  the  latest  type  of  condensing  and  scrubbing, 
tar  and  ammonia  extracting  apparatus,  with  a  capacity 
of  300,000  cubic  feet  daily  and  recently  installed  by  the 
Economical  Gas  Apparatus  Construction  Company,  of 
Toronto.  The  next  room  contains  purifiers,  station 
meter  and  governor  for  gas  works,  and  also  a  small 
gasholder  of  a  capacity  of  15,000  cubic  feet,  which  is 
used  entirely  for  storage  for  gas  engines.  This  holder 
is  connected  and  may  be  filled  either  from  the  retorts 
direct  or  from  the  larger  gasholder  used  tor  supplying 
the  public. 

In   the   electric   power  house  two  Westinghouse  gas 
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engines  are  insialled,  one  of  125  horse  power,  the  other  from  the  coal  sheds  to  retort  room,  there  transformed 
of  85  horse  power,  also  one  S.K.C.  single-phase  into  gas  and  taken  to  the  gas-holder,  from  the  gas- 
alternating  generator  of  80  k.w.,  1000  revolutions,  and  holder  to  the  gas  engines,  from  the  engines  power  is 
one  Warren  single-phase  alternator  of  60  k.w.,  800  delivered  to  the  generators,  and  from  the  generators  to 
r.p.m.  The  engine-room  is  6ox  45  feet.  the  public. 
The    switchboard    contains     four    panels,    with    three  In  conversation  with   the   obliging   manager  he   said 


The  Chatham  Gas  Company — View  of  Power  House,    Looking  From  Gas  Engine  Toward  Switchboard. 


ammeters,  three  voltmeters,  and  three  ground  detect- 
ors, all  of  the  Whitney  type.  Westinghouse  lightning 
arresters  are  also  installed.  Space  is  reserved  in  this 
building  for  the  installation  of  another  engine  next 
summer.  At  the  rear  of  the  coal  sheds  is  an  auxiliary 
steam  plant  held  in  reserve,  in  which  are  installed 
a  150  horse  power  automatic  high-speed  engine, 
made  by  Armjngton  &  Sims,  driving  an  80  k.w.  Royal 
Electric  generator,  and  a  50  horse  power  high-speed 
engine    of    the    same   make  drives    a  30  k.w.  dynamo. 

The  gas  engines  are  started  by  compressed  air.  The 
tanks  are  kept  at  a  pressure  of  200  lbs.  and  are  filled 
by  a  Westinghouse  air  pump.  The  air  tanks  are  con- 
nected to  a  cylinder  of  each  engine  and  the  cylinder 
acts  as  an  air  motor  for  starting  the  engine. 

Both  the  gas  and  electiic  plants  have  been  erected 
completely  new  within  the  past  two  years,  and  with  a 
view  to  future  extensions.     The  company  owns  exten- 


The  Chatham  Gas  Company— Office  Building. 

sive  properties  on  each  side  of  the  works;  both  the  gas 
engine  electric  plant  and  the  retort  room  of  the  gas 
works  are  arranged  for  tripling  the  capacities  of 
each,  if  necessary. 

Coal  enters  the  rear  end  of  the  building  and  is  trans- 
formed into  electric  power  in  onecontinuous  operation —  . 


the  advantages  of  gas  engines  as  motive  power  for  gas 
companies  operating  electric  plants  were:  No  more 
coal  required  for  gas  engines  than  for  ste.im  for  equal 
amount  of  power;  the  by-products  of  coal  obtained 
after-gas  is  produced,  namely  coke,  tar  and  ammonical 
liquor,  very  largely  reduce  the  cost  of  the  coal  ;  gas 
engines  require  no  fireman — one  engineer  can  operate 
a   number   of  engines  ;    cost    of    maintenance    is    very 


The  Chatham  Gas  Co.mpavv — Electric  Power  Holse 
and  Gas  Works. 

largely  reduced  ;  no  repairs  for  steam  pumps,  conden- 
sers, furnaces,  grate  bars,  boilers,  etc.,  nothing  but 
ordinary  repairs  to  engines  themselves,  which  would 
not  he  more  than  steam  engines  of  equal  power  ;  prac- 
tically no  danger  from  fire,  there  being  no  fire  of  any 
kind  in  gas  engine  plant;  engines  are  ready  to  start  up 
at  a  moment's  notice  at  any  time,  starting  by  com- 
pressed air. 

The  offices  are  on  the  second  floor  of  the  main  build- 
ing, the  lower  floor  being  used  for  workroom  and  stor- 
age of  supplies. 

The  company  has  its  own  teams  for  delivering  coke, 
selling  largely  to  the  public  for  furnaces,  stoves,  ranges, 
grates,  etc. 

They  keep  a  large  force  of  wiremen, contract  for  elec- 
tric wiring  both  in  the  city  and  outside,  sell  electric 
supplies  to  neighboring  towns,  etc.  ;  install  gas  lamps 
of  all  kinds,  as  well  as  gas  ranges  and  heaters,  etc. 

The  company's  officers  are  composed  as  follows: 
William  Ball,  president;  Manson  Cambpell,  vice-presi- 
dent; P.  S.  Coate,  manager  and    secretary-treasurer. 
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The  Electrical  Development  Company  of  Ontario — \'iE\v  Showing  the  Trogress  on  Crib  Cofferdam. 


ELECTRICAL  DEVELOPMENT  COMPANY  OF 
ONTARIO,  LIMITED. 

Of  ihe  three  Canadian  companies  now  engaged  in  the 
development  of  the  mighty  power  of  the  Niagara,  the 
plans  upon  which  the  work  of  the  Electrical  Develop- 
ment Company  of  Ontario,  Limited,  is  proceeding  are 
perhaps  the  boldest  and  most  original.  This  company, 
which  is  composed  of  Toronto  capitalists,  secured  their 
charter  only  last  February,  but  no  time  was  lost,  and 
within  two  months  the  work  was  under  way.  By 
agreement  the  company  will  dispose  of  their  electric  en- 
ergy to  the  Toronto  and  Niagara  Power  Company,  who 
are  constructing  the  necessary  pole  line  from  the  Falls 
to  Toronto.  Itispioposed  to  develop  125,000  horse 
power,  the  location  being  a  fittle  above  that  of  the  Can- 
adian Niagara  Power  Company,    in  the  Queen  Victoria 


wheel-pit  and  tail-race  tunnel.  A  cofferdam  of  crib 
work  was  built  to  shut  off  the  water.  Of  the  main  dam 
1276  lineal  feet  had  been  constructed  by  September 
30th.  This  dam  is  built  out  into  the  river  at  an  angle 
of  perhaps  40  degrees  with  the  shore.  It  is  of 
timber  cribbing,  with  rock  filling  and  water-proofed 
clay  puddling.  It  will  average  about  twenty-five  feet 
in  height,  perhaps  8  to  10  feet  above  the  surface  of  the 
water. 

A  few  weeks  ago  the  current  at  one  point  was  so 
heavy  that  the  contractors  had  a  fender  constructed  as 
a  protection  to  the  dam.  This  was  made  of  the  heaviest 
square  timber,  in  triangular  form,  and  was  anchored  at 
the  danger  point  by  a  one-inch  twisted  steel  wire  cable. 
Shortly  after  it  was  placed  in  position  the  cable  snapped 
like  a  silk  thread,  the  fender  was  dashed  down  the  cur- 


The  Electrical  Development  Company  of  Ontario — \'iew 

FROM  Rock  in  River,  Showing  Cascade  and 

Launl-hing  of  Crib. 


The  Electrical  Development  Company  of  Ontario — View 

Showing  Protective  Work  at  Mocth  of  Shaft 

of  Tail-Race  Tlnnel. 


Niagara  Falls  Park.  The  rapid  progress  that  has  been 
made  is  shown  by  the  accompanying  illustrations  from 
photographs  taken  by  the  company  late  in  September 
and  loaned  to  the  Electric.\l  News  for  publication. 

The  first  cut  forms  a  panoramic  view  showing  the 
progress  on  the  crib  coffer  dam.  The  second  illus- 
tration is  an  exceedingly  good  one,  showing  the  cas- 
cade and  launching  of  crib,  and  gives  a  splendid  idea  of 
the  magnitude  of  the  work.  In  the  last  view  is  seen 
a  good  deal  of  detail  and  particularly  the  protective 
work  at  the  mouth  of  the  construction  shaft  of  the  tail- 
race  tunnel. 

The  features  of  the  development  include  a  large  dam, 


rent,  and  whirled  into  the  eddy  beyond  the  dam.  To 
bring  it  back  against  the  stream  was  impossible,  so  a 
new  fender  was  built,  drifted  down  to  position  and 
anchored  by  stronger  cables,  which  are  held  in  place  by 
the  aid  of  a  donkey  engine  in  constant  operation. 

The  wheel-pit,  for  which  Mr.  M.  P.  Davis,  of  Corn^ 
wall  and  Ottawa,  has  the  contract,  will  be  416  tee 
long,  160  feet  deep,  and  22  feet  wide.  Ten  steel  pen- 
stocks will  carry  the  water  from  the  intake  to  the  tur- 
bines, and  as  the  pressure  at  the  bottom  carried  by  the 
160-foot  fall  of  a  ten-foot  cylinder  of  water  is  over  400 
tons,  the  penstocks,  the  wheels,  and  indeed  the  whole 
work    must  necessarily   be  cf  an    exceptionally   heavy 
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character.     The  preparatory  work  for  the  excavation  of 
the  wheel-pit  is  now  under  way. 

Mr.  Anthony  C.  Douglas,  who  is  building  the  tun- 
nel of  the  Canadian  Niagara  Power  Company,  is  also 
building  the  tunnel  of  the  Electrical  Development  Com- 
pany. Whereas  the  tunnel  of  the  Canadian  Company 
runs  underground,  that  of  the  Electrical  Develop- 
ment Company  will  run  under  water.  In  other  words, 
it  will  be  for  its  whole  length  160  feet  below  the  bed  ot 
the  Niagara  river,  and  its  mouth  will  be  in  the  very 
heart  of  the  Horseshoe  Falls.  This  tunnel  will  be 
2,200  feet  long  from  wheel-pit  to  discharge,  24  feet 
wide  and  28  feet  high.  The  preliminary  shaft  has  al- 
ready been  sunk  to  a  depth  of  150  feet.  From  the 
bottom  of  this  shaft  there  will  be  built  a  lateral  tunnel 
8x15  feet,  extending  out  under  the  river  bed  about  650 
feet  to  the  line  of  the  main  tunnel.  From  this  junction 
point  headings  will  be  driven  up  and  down  stream  in 
the  construction  of  the  main  tunnel.  One  disadvantage 
of  this  form  of  tunnel  is  that  work  cannot  be  begun 
from  both  ends.  It  may  begin,  however,  at  the  inter- 
section ot  the  tunnel  line  with  the  construction  drift  at 
the  same  time  as  it  begins  at  the  wheel-pit.  However, 
Contractor  Douglas  has  executed  the  work  with  great 
dispatch,  having  made  a  record  in  the  sinking  of  the 
shaft.  The  tunnel  is  being  drilled  by  compressed  air 
drills,  and  when  completed  it  will  be  timbered  and  lined 
with  concrete  and  brick,  a  necessary  precaution  when 
water  is  driving  through  at  a  rate  of  twenty-five  feet  a 
second. 


A  NOVA  SCOTL^^  ELECTRIC  PLANT. 

The  new  electric  light  plant  of  the  town  of  Liverpool, 
N.S.,  consists  of  an  hydraulic  development,  with  earth 
and  gravel  dams,  diverting  the  water  of  the  main  river 
at  Liverpool  through  a  natural  swale.  The  water  thus 
diverted  is  sufficient  to  develop  a  maximum  of  1,900 
h.p.,  under  a  working  head  of  twenty-two  feet. 

There  are  two  retaining  dams  ;  one  acting  as  a  wing 
dam  to  the  other.  At  the  junction  of  the  two  dams 
mentioned  there  will  be  a  large  wooden  flume  connect- 
ing the  water  to  the  turbine  settings,  which  are  of  the 
open  type. 

The  Jenckes  Machine  Company  have  the  contract  for 
a  pair  of  40-inch  wheels,  both  inclosed  in  one  casing, 
developing  755  h.p.,  under  22  feet  head  of  water,  at 
168  revolutions  per  minute.  Provision  is  being  made 
for  the  future  installation  of  two  similar  settings. 

The  electrical  contract  has  been  awarded  to  the  Can- 
adian Bullock  Electric  Manufacturing  Company,  and 
will  consist  of  two  225  K.W.  A.C.  2-phase  generators. 
Provision  will  also  be  made  for  the  future  installation  of 
four  similar  machines.  The  contract  also  embraces  line 
construction  into  the  town  of  Liverpool. 

This  plant  is  under  municipal  control  and  will  cost 
about  $50,000.  It  is  calculated  to  deliver  light  and 
power  to  Liverpool  and  surrounding  territory. 

Both  the  hydraulic  and  electric  work  of  the  plant  is 
being  engineered  by  the  Maritime  Electric  Company,  of 
Halifax,  of  which  Mr.  G.  C.  Siebert  is  manager.  It  is 
expected  that  this  plant  will  be  in  operation  this   fall. 


FIRST  ANNUAL  FIELD  DAY. 

The  office  employees  of  the  Canadian  General  Electric 
Company  and  the  Canada  Foundry  Company,  Toronto, 
held  their  First  Annual  Field  Day  on  Saturday  after- 
noon, October  3rd.  The  Toronto  Lacrosse  Grounds 
in  Rosedale  were  engaged  for  the  occasion.  The 
games  were  well  contested  and  held  the  interest  of  the 
spectators  throughout.  Universal  satisfaction  was  ex- 
pressed at  the  way  the  events  were  run  off,  everything 
going  along  without  a  hitch,  owing  to  the  very  effi- 
cient handling  by  the  Executive  Committee.  The 
prizes  were  distributed  at  the  works  offices  of  the 
Canada  Foundry  Company  by  the  Assistant  Superin- 
tendent, Mr.  A.  C.  MacCallum,  and  at  the  head  office 
by  the  Comptroller,  on  October  8th. 

The  Executive  Committee  having  charge  of  the 
arrangements  was  composed  of  Messrs.  A.  Oakley 
(chairman),  A.  W.  Roberts  (secretary  treasurer),  H. 
G.  NichoUs,  E.  D.  McCormack,  William  McCafTery, 
Norman  McLeod,  E.  Wedd,  K.  L.  Aitken,  and  Charles 
Oakley. 

The  Field  Officials  were:  Referree,  Mr.  George  W. 
Watts;  Judges  of  Track  Events,  Messrs.  H.  G.  Nich- 
oUs and  Charles  Oakley;  Judges  of  Field  Events,  Messrs. 
J.J.  Ashworth  and  G.  Boyd;  Starter,  Mr.  A.  Oakley; 
Scorers,  Messrs.  Walter  Nicholls  and  A.  R.  Leicester; 
Clerk  of  the  Course,  Mr.  R.  T.  Mackeen. 

The  winners  in  the  different  events  are  given 
below  : 

1.  100  yards  Dash,  i5  and  under  :  (i)  Norman  Richards;  (2) 
Harold  Williamson  ;  (3)  Bert  Gould. 

2.  Sack  Race  :  (1)  J.  H.  Harris  ;   (2)  J.   M.   Oxley. 

3.  100  yards  Dash:  (i)  Wni.  McCaffrey;  (2)  p>nest 
Kerrigan. 

4.  220  yards  Race,  18  and  under:  (i)  Harry  Robertson;  (2) 
Frank  M.ilhall  ;  (3)  W.   Canwrigl.t. 

5.  Bicycle  Race,  i  mile  :     (i)  H.  Dennison  ;  (2)   J.   H.  Harris. 

6.  Throwing  Baseball  :    (1)  E.  Trovvbridjfe  ;  (2)  K.  W.  Tandy. 

7.  Hurdle  Race:  (1)  H.  Dennison  ;  (2)  Wm.  McCaffrey. 

8.  Putting  16  pound  Shot  :    (i)  J.  Glubeland  ;  (2)  W.  Nicholls. 

9.  Three-Legged  Race,  100  yards  :  (1)  F.  Patterson  and  H. 
Pbilpot  ;  (2)  F.  Regan  and  J.  H.  Harris. 

10.  Running  High  Jump:  (i)  Ernest  Kerrigan  ;  (2)  K.  L. 
Aitken. 

11.  One  Mile  Race  :  (1)  G.  L.  MacGillivray  ;    (2)  J.  M.  Oxley. 

12.  Running  Broad  Jump  :  (1)  H.  H.  MacFayden  ;  (2)  K.  L. 
.iVilken. 

13.  440  yards   Race  :  (i)  Harry  Robertson  ;  {2)  L.  O.  Horner. 

14.  Married  Men's  Race,  100  yard',  :  (i)  Ed.  McCorntack  ; 
(2)  T.  Porter. 

15.  Running  Hop-Step-and-Jump  :  (i)  H.  H.  MacFayden. 

16.  Department  Relay  Race,  One  Mile  :  (1)  Accounting 
Department:    H.  Robertson,  H.  MacFayden  and  F.  Mulhall. 

Gold  Medal  (or  Championship:   Wm.  McCaffrey. 


To  find  the  load  which  a  given  pair  of  engines  will  start  : 
Multiply  the  area  of  one  cylinder  by  the  pressure  of  steam  and 
twice  the  length  of  stroke.  Divide  the  result  by  the  circumfer- 
ence of  the  drum,  and  deduct  one-third  (say)  for  friction. 


NEW  AUTOMATIC  SWITCH. 

The  Toronto  Railway  Company  are  experimenting  with  a 
magnetic  switch  which  is  expected  to  obviate  the  necessity  of 
employing  men  at  the  junctions  of  streets,  and  also  make  it  un- 
necessary for  the  motorman  to  turn  the  switch  at  any  point.  The 
switch  is  manufactured  by  the  Baldwin  &  Rowland  Switch  Com- 
pany, of  South  Norwalk,  Conn.,  and  is  said  to  be  in  operation  in 
many  large  cities  in  the  United  States.  The  switch  iurns  itself, 
its  automatic  action  being  caused  by  magnetism.  .\t  the  north 
end  of  the  switch  point  a  system  of  magnets  his  been  put  in 
under  a  heavy  iron  plate.  Below  the  magnets  aliout  ten  feet  of 
the  outside  rail  of  the  track  is  "dead,  "having  no  current  through 
it.  When  the  switch  is  lurned  against  him  (he  motorman  stops 
his  car  ju.st  in  front  of  the  ''dead"  rail.  As  the  car  wheel 
touches  the  "dead  "  rail  when  the  car  moves  again,  a  current  is 
sent  through  the  rail  and  the  magnets  are  disturbed,  causing 
the  switch  to  move  to  the  desired  position. 
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OIL  ENGINE  CENTRAL  STATION. 

A  radical  departure  from  existing  central  station  plants  is 
afforded  by  the  new  electric  light  plant  at  Jewett  City,  Conn.,  a 
town  of  about  3,000  inhabitants.  The  new  plant,  which  was 
started  about  the  middle  of  July,  has  the  distinction  of  being  the 
first  central  station  in  the  United  States  to  adopt  the  Diesel  oil- 
burning  engine  as  its  source  of  motive  power,  and  represents  an 
interesting  example  of  elimination — no  boilers,  slacks,  coal  bins, 
stokers,  economizers,  or  heaters  bemg  necessary.  Compactness 
is  the  key-note  of  the  whole  design.  Until  the  new  plant  was 
started,  Jewett  City  was  lighted  electrically  bya6o-k.w.  West- 
inghouse  2,200-volt  6o-cyc!e  single-phase  alternator  driven  by 
water-power  at  the  Aspenock  Bleachery.  The  claims  made  lor 
the  Diesel  engine  convinced  the  town  authorities  that  a  new 
station  could  be  operated  with  profit,  and  the  result,  says  H.S. 
Knowlton,  in  the  American  Electrician,  represents  one  o(  the 
most  advanced  types  of  small  lighting  plants  to  be  found  in  the 
East. 

The  power  station  is  located  on  the  west  bank  of  the  Pachaug 
River.  A  small  brick  chimney  about  8  ft.  high  carries  away  the 
products  of  combustion  discharged  from  the  engine  cylinders; 
before  entering  the  chimney,  the  exhaust  gases  pass  through  a 
muffler. 

The  oil  supply  for  the  engine  is  drawn  from  two  storage  tanks 
set  underground  near  the    station.     Their   combined    capacity  is 
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Cross-Section  ViKW  OF  Generating  Room. 

6,500  gallons.  The  oil,  which  is  crude,  is  brought  to  the  plant  in 
tank  wagon«:  holding  640  gallons,  and  costs  4'6  cents  per  gallon 
delivered.  It  is  pumped  from  the  main  tanks  to  a  vertical  tank 
holding  40  gallons,  and  from  this  tank  it  is  supplied  to  the  engines- 

The  generating  plant  consists  of  two6o-k.w.  Westinghouse 
single-phase  2,200-volt  60-cycle  alternators,  belt-driven  by  two 
75-b.h.p.  triple-cylinder  Diesel  oil  engines,  of  the  vertical  marine 
type.  The  engine  cylinders  are  all  15  in.  stroke  and  10  in. 
diameter.     The  i.h.p.  of  each  engine  is  about  too. 

The  engines  constitute  the  most  interesting  feature  of  the  plant 
and  were  built  for  the  American  Diesel  Engine  Co.,  of  New  York, 
by  the  International  Power  Co.,  of  Providence,  R.  I.  They 
operate  on  the  well-known  Otto  cycle  of  admission,  compression, 
combustion,  expansion  and  exhaust,  but  differ  radically  from 
ordinary  gas  and  oil  engines  in  the  character  of  the  combustion. 
This  is  not  of  explosive  character,  but  is  steady  combustion  at 
high  compression  temperatures.  During  the  compression  stroke 
the  cylinder  contains  air  only,  and  the  temperature  due  to  com- 
pression ignites  the  combustible  charge  without  the  need  of 
electric  spark  or  ignition  tube  apparatus.  The  clearance  is 
about  7  per  cent,  of  the  cylinder  volume,  and  the  combustion  of 
the  vaporized  oil  does  not  increase  the  pressure  caused  by  the 
compression.  The  cylinders  are  symmetrically  mounted  on  the 
engine  housing  and  drive  a  single  shaft  through  cranks  having 
120%  displacement. 

The  valve  operating  cams  are  on  the  usual  secondary  shaft 
driven  by  the  main  shaft  through  an  intermediate  gear.  The 
admission  and  exhaust  valves  are  driven  by  two  of  these  cams. 
The  movement  of  the  admission  valve  particularly  is  very  slight. 
The  oil  is  driven  into  the  cylinders  by  compressed  air  through  a 
series  of  perforated  brass  washers,  and  enters  the  cylinders  in 
the  form  of  a  fine  spray;  an  auxiliary  air   compressor,   driven  by 


belt  from  the  engine,  supplies  the  air  for  this  purpose.  The  air 
which  supports  the  combustion  is  drawn  into  the  cylinder 
through  an  automatic  mushroom  valve,  and  is  compressed  on  the 
up  stroke  to  between  450  and  525  lbs.  pressure  per  square  inch, 
corresponding  to  a  temperature  of  about  1,000%  Fahr.  The  fuel 
valve  is  open  for  about  one-tenth  of  the  working  stroke,  and  the 
fuel  is  let  in  and  consumed  during  the  whole  or  a  part  of  this 
period  as  determined  by  the  action  of  the  governor.  At  the  ter- 
mination of  the  fuel  supply,  the  resulting  gases  of  combustion 
work  expansively  during  the  remainder  of  the  stroke.  The 
combustion  is  singularly  complete  on  account  of  the  large  quan- 
tity of  oxygen  in  the  cylinder  at  the  beginning  of  the  working 
stroke.  Any  grade  of  crude  or  fuel  oil  may  be  employed  in 
the  engine. 

The  fuel  oil  is  delivered  to  the  fuel-admission  valve  by  a  pump 
driven  from  the  cam  shaft.  One  pump  cylinder  is  provided  for 
each  of  the  main  cylinders,  and  behind  each  is  a  by-pass  valve, 
which,  when  open,  allows  the  oil  to  flow  again  to  the  suction  side 
of  the  pump  instead  of  to  the  fuel  valves.  The  length  of  time 
that  these  by-pass  valves  are  open  is  controlled  by  the  governor, 
which  is  of  the  centrifugal  "  Begtrup  "  type.  The  by-pass  valves 
are  opened  by  three  arms  pivoted  at  one  end  on  a  shaft  which  the 
governor  raises  or  lowers.  These  arms  are  operated  by  con- 
necting rods  driven  by  eccentrics  on  the  pump-driving  shaft.  By 
a  link  connection,  the  governor  collar  thus  increases  or  lessens 
the  distance  between  the  top  of  the  by-pass  valve  rods  and  the 
arms  which  open  them.  Upon  the  relative  distance  between  the 
top  of  each  valve  rod  and  its  corresponding  arm  depends  the 
length  of  time  the  valves  are  open  and  the  consequent  duration 
of  oil  supply  for  combustion  purposes. 

After  the  fuel  valve  closes,  the  gases  work  expansively,  and  the 
atmospheric  and  terminal  pressures  differ  but  little.  The  effect 
of  the  compressed  air  used  to  inject  the  fuel  is  inappreciable. 
The  admission  valve  is  open  a  constant  length  of  time,  but  the 
fuel  supply  is  controlled  by  the  governor  as  just  described,  so 
that  only  at  full  loads  is  it  injected  into  the  cylinder  during  the 
entire  period  that  the  valve  is  open.  It  has  been  stated  that  the 
thermal  efficiency  of  the  Diesel  engine  runs  as  high  as  38  per 
cent. 

In  general  outward  appearance  the  engine  resembles  the 
ordinary  marine  type  of  steam  engine.  The  connecting-rod  is 
carried  directly  on  a  pin  inside  the  piston,  as  usual  in  single-acting 
engines.  The  reciprocating  parts  are  all  enclosed  within  the 
engine  housing,  which  is  fitted  with  detachable  plates  (or  easy 
access.  Lubrication  is  automatic,  a  large  oil  well  in  the  lower 
part  of  the  housing  doing  service  as  a  bath  into  which  the  con- 
necting-rod crank  end  plunges  at  every  revolution.  Double  fly- 
wheels are  provided  for  each  engine  in  addition  (o  the  driving 
pulley. 

The  engines  are  started  by  compressed  air  from  auxiliary 
reservoirs,  which  are  filled  by  the  engine-driven  compressor 
already  mentioned.  The  attendant  opens  a  starting  valve  which 
admits  compressed  air  to  drive  the  piston  for  two  or  three  revolu- 
tions, after  which  the  compression  in  the  cylinder  is  sufficient  to 
ignite  the  charge;  the  starting  cam  is  thrown  out  of  action  auto- 
matically as  soon  as  the  attendant  throws  in  the  admission  and 
exhaust  valve  mechanism.  Enough  air  is  always  stored  in  these 
reservoirs  to  enable  the  plant  to  start  w'th  ease. 

The  economy  of  operation  shown  by  the  Diesel  engine  is  of  in- 
terest. The  machines  in  the  new  plant  are  guaranteed  to  operate 
on  o'47  lb.  of  oil  per  brake  horse-power  hour  at  full  load,  and  on 
o's  lb.  oil  per  brake  horse-power  hour  from  friction  load  to  full 
load.  With  oil  at  4'6  cents  per  gallon,  this  means  about  i  cent 
per  kilowatt-hour,  including  wages  and  supplies,  the  attendance 
required  being  very  small. 


The  Armstrong  Light  &  Power  Company  has  been  incorporat- 
ed at  Armstrong,   B.C. 

A  by-law  authorizing  the  city  council  of  Calgary,  N.W.T.,  to 
build  and  operate  its  own  electric  light  plant  was  defeated  by 
eight  votes. 

Papers  were  signed  on  September  12  by  which  the  Kakabeka 
Land  &  Electric  Company  agrees  to  sell  power  to  the  town  of 
Fort  William,  Ont.,  in  any  quantity  at  $18  per  horse  power  per 
annum.  The  company  will  begin  its  work  in  one  hundred  days, 
and  it  agrees  to  have  developed  and  to  deliver  to  the  town  5,000 
horse  power  within  two  years.  The  city  retains  its  franchise  of 
light  and  water. 
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On  going  into  the  various  .small 
Conduit  Wiring.        power  houses  dotted  throughout 

the  country,  and  also  those  en- 
gine rooms  containing  dynamos,  one  is  struck  by  the 
poor  appearance  made  by  the  wiring.  This  is  in  the 
main  due  to  the  tact  that  it  has  been  put  in  on  open 
knobs,  instead  of  in  moulding,  or  better  still  in  conduit. 
Many  purchasers  have  the  good  sense  to  spend  a  little 
extra  money  to  purchase  apparatus  with  a  good  finish 
and  of  pleasing  lines,  but  spoil  the  whole  effect  by  open 
wiring,  which,  while  perhaps  not  cheap,  can  never 
equal  the  appearance  of  concealed  work.  Besides  this 
question  of  looks  there  are  also  the  items  ot  reliability 
and  safety,  which  are  really  more  important.  Wiring 
protected  by  conduit  is  safe  from  all  ordinary  causes  of 
disturbance,  and  consequently  the  service  is  more 
likely  to  be  uninterrupted.  The  extra  cost  on  the  total 
plant  is  practically  negligible;  why  not  put  in  what  is 
absolutely  the  best? 


As  is  well  known  by  those  who 
A  New  Lainp.  have  interested  themselves  in  the 

subject,  the  light-giving  power  of 
an  incandescent  lamp  decreases  with  age,  and,  while  the 
current  consumption  also  falls,  the  two  do  not  change  in 
proportion.  That  is,  ihe  candle  power  falls  off  much 
faster  than  the  current;  in  other  words,  the  efficiency 
decreases  as  the  lamp  gets  older.  The  argument  is 
sometimes  put  forth  that  if  the  lamp  is  lighting  the 
place  required,  and  is  taking  if  anything  less  current 
than  at  first,  why  disturb  it  ?  The  answer  is  obvious 
after  a  little  thought;  if  the  decreased  light  which  you 
are  obtaining  is  sufficient  for  your  purposes,  why  not 
put  in  a  new  lamp  ot  that  power,  but  which  will  give  it 
you  with  less  current  consumption  than  your  old  one  ? 
The  question  is  considered  so  important  by  many 
central  stations  that,  in  addition  to  purchasing  their 
lamps  under  the  most  rigid  tests  and  specifications  as 
to  maintenance  of  life,  they  regularly  visit  their  various 
customers  and  remove  those  lamps  which  show  less 
than  a  certain  predetermined  minimum  of  light.  Recog- 
nizing the  growing  demand  for  this  system  of  lamp 
renewal,  the  Bryan-Marsh  Company,  of  New  York, 
are  now  placing  on  the  market  an  article  which  is  an 
er.tirely  new  departure  in  this  line,  namely,  a  lamp 
which  will  automatically  extinguish  itself  after  its 
candle  power  has  fallen  to  a  certain  fixed  point.  As  at 
present  constructed  the  apparatus  is  arranged  to  go  out 
when  its  candle  power  has  fallen  to  about  eighty  per 
cent,  of  the  original,  which  takes  place  under  ordinarily 
good  voltage  regulation  in  about  800  hours.  The 
device  is  a  decided  novelty,  and  its  progress  will  be 
viewed  with  great  interest  by  all  those  who  have  to  do 
with  the  manufacturing  or  operating  of  incandescent 
lamps. 


The  question  of  the  cost  of  elec- 
Crvciosed  Fuses,      trical    installations  is  one  which 

naturally  and  rightly  is  given 
prominence  when  deciding  upon  the  style  and  quality 
of  the  material  to  be  installed.  On  the  other  hand,  it 
is  far  from  good  policy  to  cut  the  cost  of  this  down  to 
the  lowest  practicable  limit  by  putting  in  the  cheapest 
possible  material.  Such  a  course  is  almost  certain  to 
mean  that  the  labor  will  hcof  a  corresponding  grade,  and 
that   the   two  between    ihem  will  make  a  completed  in- 
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stallation  presenting  chances  of  dangerous  shocks  and 
fire  risks  which  a  but  slightly  greater  investrnent  would 
have  totally  eliminated.  Particularly  is  this  the  case 
with  fuses,  which  so  often  are  still  put  in  of  the  old 
open  type,  without  cabinets  or  other  enclosing  device, 
many  times  without  even  a  porcelain  or  mica  cover. 
That  immediately  below  them  are  piles  and  piles  of 
the  most  highly  inflammable  material  makes  apparently 
no  difference  whatever.  This  construction  was  excus- 
able perhaps  when  there  was  nothing  better  to  be  had, 
but  the  enclosed  fuse  is  to-day,  and  has  been  for  some 
time,  ready  to  supply  the  demand.  True,  it  has  come 
rapidly  to  the  front,  but  it  is  now  a  standard  piece  of 
apparatus,  thoroughly  reliable  in  its  protective  powers, 
and  a  great  step  in  advance  towards  lessening  the 
chances  of  fires.  Surely  nobody  can  afford,  for  the 
comparatively  slight  difference  th;re  is  in  the  cost,  to 
put  in  the  open  style  when  the  other  can  be  obtained. 
A  few  dollars  may  mean  the  prevention  of  a  fire,  cheap 
insurance,  for  no  insurance,  however  heavy,  really 
pays  the  total  loss  when  you  take  into  consideration 
the  interruption  to  the  service  with  its  consequent  loss 
of  revenue  and  other  accompanying  worries. 


The    choice    of   frequency    in  at- 
Choice  of  Frequency,    tenating  current  plants  is  a  most 

important  question,  involving  as 
it  does  in  some  cases  almost  the  success  or  failure  of 
the  installation,  and  can  only  be  decided  upon  after  a 
full  consideration  of  the  points  pertaining  to  the  equip- 
ment and  the  uses  to  which  it  is  to  be  put.  Fortunately, 
there  are  in  this  country  but  a  few  standard  frequencies, 
and  almost  nil  plants  use  one  or  the  other,  though  this 
is  far  from  true  as  regards  European  practice,  where 
almost  every  conceivable  periodicity  is  to  be  found  at  one 
plant  or  another.  The  standard  high  frequencies  used 
here  to-day  are  133  and  125  cycles,  in  which  event  the 
generators  are  nearly  always  small,  200  k.w.  or  less, 
and  are  belt  driven  or  direct  connected  to  high  speed 
water  wheels;  parallel  operation  when  direct  connected 
to  engines  is  seldom  or  never  attempted.  The  line 
reactance  is,  of  couse,  very  heavy,  which  means  that 
secondary  networks  must  be  small  and  the  length  of 
runs  short.  Transformers,  as  a  general  rule,  are 
smaller  and  lighter,  and  therefore  more  efficient  and 
less  costly,  the  higher  the  frequency.  Induction  motors 
cf  these  periodicities  operate  usually  at  higher  speeds 
than  those  run  en  the  lower  frequency  circuits,  and  are 
mostly  single  phase.  If  equipped  with  condensers  the 
power  factor  is  extremely  good.  Synchronous  motors 
and  rotaries  of  these  frequencies  are  but  seldom  en- 
countered, there  being  great  liability  to  hunting  ex- 
cept under  the  most  favorable  circumstances.  Besides 
tl.is,  the  high  commutator  speeds  and  the  short  neutral 
space,  due  to  the  close  grouping  of  the  poles,  render 
the  latter  machine  an  almost  commercial  impossibility. 
Incandescent  lamps  are,  of  course,  perfectly  satisfac- 
tory, as  is  arc  lighting,  though  in  the  latter  case  the 
power  factor  decreases  as  the  frequency  rises,  and  vice 
versa,  the  effect,  however,  being  practically  negligible 
To  sum  up  the  question,  there  is  virtually  no  reason 
for  further  installations  of  these  periodicities,  unless  it 
be  to  match  apparatus  already  m  place. 


nations,  which  are  classed  among  the  low  periodicities. 
They  are  those  most  generally  used  for  lighting  where 
power  is  also  a  necessity.  Incandescent  lamps  are,  of 
course,  most  satisfactory  when  operated  from  circuits 
of  this  type,  as  are  also  arc  lamps,  the  power  factor 
being  slightly  higher  than  with  125  or  133  cycles. 
They  are  also  very  suitable  for  induction  motors  and 
fair  for  those  of  the  synchronous  type  and  for  rotaries, 
though  in  the  latter  case  the  objections  of  a  short 
neutral  and  high  commutator  speeds  are  still  very 
prominent.  The  hunting  of  synchronous  motors  has 
also  to  be  carefully  guarded  against.  As  was  noted 
when  speaking  above  of  transformers,  their  size  .and 
cost  increase  with  a  decrease  in  the  frequency,  a  general 
rule  obtaining  tor  all  periodicities.  The  reactance  of 
wiring  is  not  so  pronounced,  though  still  quite  large  if 
the  heavier  sizes  are  used,  which  makes  it  desirable  to 
keep  to  the  smaller  gauges,  especially  if  the  runs  are 
long.  Parallel  operation  is  quite  satisfactory  when 
engine  driven  through  belts,  or  with  any  style  of  water 
wheel  drive.  When  direct  connected  to  engines  the 
latter  must  govern  within  fairly  close  limits  to  prevent 
hunting. 

Next  below  60  cycles  comes  the  frequency  of  40,  a 
periodicity  used  for  motor  work  where  some  lighting  is 
a  necessity,  and  it  is  desired  to  provide  for  it  with  the 
least  possible  complication  and  outlay.  The  line  drop 
is  naturally  not  so  great  as  at  the  higher  alternations, but 
is  still  considerable,  being  10  to  30  per  cent,  greater 
than  the  actual  loss,  depending  on  the  size  of  the  con- 
ductors used.  Induction  motors  get  heavier  as  the 
frequency  decreases,  but  on  the  other  hand  the  power 
factor  is  improved,  and  the  possible  maximum  output, 
or  the  breaking  down  point,  is  higher.  Synchronous 
motors  begin  to  get  more  stable,  so  that  the  require- 
ments of  engines  for  driving  direct  are  not  so  severe, 
either  on  this  point  or  on  the  que.stion  of  parallel 
operation.  The  same  will  apply  to  rotary  converters, 
which  also  show  better  commutation.  For  lighting 
this  frequency  is  satisfactory,  though  flickering  begins 
to  make  its  appearance  on  the  higher  voltage  incan- 
descent lamps,  and  also  in  indoor  arc   lighting. 

The  remaining  standard  frequency  is  25  cycles,  built 
in  large  and  heavy  units  for  power  work,  being  always 
one  of  the  multiphase  systems,  usually  the  three  phase. 
Induction  motors  get  heavier,  in  accordance  with  the 
general  rule,  but  the  power  factors  are  better. 
Synchronous  motors  are  most  satisfactory,  provided, 
of  course,  that  the  conditions  are  reasonably  suited  to 
this  type  of  machine,  as  are  also  rotary  converters, 
which  can  be  built  with  most  excellent  constants. 
Incandescent  lighting  is  practically  prohibited,  except 
with  poor  efficiency  lamps  of  low  voltage,  and  arc 
lighting  is  almost  entirely  out  of  the  question.  Parallel 
operation  is  of  course  entirely  satisfactory,  all  descrip- 
tions of  drive  and  prime  movers  being  coupled  in 
together,  the  requirements  for  even  direct  connected 
engine  work  being  much  less  severe. 


The   next  lower  frequencies  standard  in  this  country 
are  those   of  60  and  6625  cycles,  7200  and  8000  alter- 


A  new  2,000  light  generator  will  be  added  to  the  electric 
lijrht  plant  at  Giielph,  Ont.,  which  has  recently  been  taken 
over  by  the  corporation. 

The  power  house  at  Hanlan's  Island,  Toronto,  was  totally  de- 
stroyed by  fire  on  September  25th.  The  plant  was  used  exclu- 
sively for  lighting-  purposes,  and  together  with  building,  was 
worth  about  $50,000. 
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THE  CURTIS  STEAM  TURBINE. 
That  steam  turbines  will  before  long  come  into  general  use 
would  seem  to  be  clearly  indicated  by  the  advance  that  has  been 
made  in  that  direction  during  the  past  few  years.  The  strong- 
est point  of  the  steam  turbine,  no  doubt,  is  its  efficiency  in  opera- 
tion, it  being   claimed  that  it  will  operate  as  economically  at  half 
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Diagram  of  Curtis  Turbine  in  Its  Latest  Form 

load  as  at  full  load.  In  a  paper  read  by  Mr.  W.  R.  Emmet  at  the 
recent  meeting  of  the  American  Street  Railway  Association,  the 
author  presents  some  interesting  features  concerning  the  Curtis 
steam  turbine,  the  right  to  build  which  in  Canada  has  been 
acquired  by  the  Canadian  General   Electric  Company. 

The  General  Electric  Company,  of  Schenectady,  N.  Y.,  have 
erected  a  large  addition  10  their  works  to  be  devoted  entirely  to 
turbine  manufacture.  They  have  recently  installed  a  5,000  kilo- 
watt Curtis  turbine  in  the  new  station  of  the  Commonwealth 
Electric  Company  in  Chicago.  The  design  of  this  particular  tur- 
bine embodies  many  radical  changes  as  compared  with  other  en- 
gines, turbines,  or  machines  of  any  character.  The  shaft  is  ver- 
tical ;  the  whole  weight  of  the  revolving  part  is  borne  by  an  oil 
film  delivered  by  a  pressure  pump  10  the  lower  bearing  ;  the  de- 
livery of  steam  to  turbine  is  controlled  through  a  system  of  elec- 
trically operated  individual  valves  worked  by  a  small  controller, 
something  after  the  manner  of  multjple-unit  train-control  system; 
the  centrifugal  governor  moves  the  controller.  The  revolving 
field  is  mounted  upon  the  same  shaft  with  the  turbine  wheels,  and 
the  stationary  portion  of  the  generator  is  supported  by  the 
stationary  portion  of  the  turbine,  the  whole  building  up  into  the 
general  form  of  a  vertical  cylinder  about  25  feet  high  and  about 
14  feet  in  diameter.  The  total  weight  of  the  turbine  and  gener- 
ator is  about  400,000  pounds,  and  its  capacity  is  5,000  kilowatts 
at  full  load.  It  is  capable  of  running  at  about  75  per  cent,  over- 
load condensing  and  at  nearly  full  load  non-condensing. 

Mr.  Emmet  says  further  :  The  question  as  to  why  the  vertical- 
shaft  design  was  adopted  for  this  unit  has  often  been  raised  and 
many  doubts  and  criticisms  concerning  it  have  been  expressed. 
It  is  not  easy  to  explain  all  the  reasons  which  led  up  to  its 
adoption,  but  it  may  be  said  that  the  compactness  and  simplicity 
of  this  unit,  which  are  its  most  marked  characteristics,  are 
largely  due  to  the  merits  of  this  design.  With  the  vertical-shaft 
arrangement  all  lateral  strain  is  removed  from  the  bearings  which 
align  the  shaft  and  all  deflection  of  the  shaft  is  avoided  with  a 
minimum  number  and  length  of  bearings.  In  the  vertical  design 
the  space  between  wheels  is  reduced  to  a  minimum,  the  support- 
ing structure  is  perfectly  symmetrical  and  cannot  be  in  any  way 
distorted  or  put  out  of  line  eithet  by  mechanical  or  steam-pressure 
strains  or  by  ihe  effects  of  expansion. 

Thr  oil-pressure  step  bearing  at  the  foot  of  the  shaft  supports 
the  whole  revolving  element  in  a  balanced  posilion  by  perfectly 
symmetrical  suspension  and  preserves  the  Acact  relation  of  level 
between  the  stationary  and  revolving  parts.  As  long  as  this  step 
bearing  fills  its  functions,  a  multitude  of  mechanical  difficulties 
and  uncertainties  are  overcome. 


At  the  time  this  design  was  adopted  there  was  no  good  pre- 
cedent for  the  support  in  this  manner  of  such  a  weight  operating 
at  so  high  a  speed,  and  there  were  many  predictions  of  failure, 
examples  being  quoted  where  similar  methods  had  failed  with 
waterwheels  and  other  machines.  It  seemed  clear,  however, 
that  with  proper  arrangements  the  operation  of  this  bearing  must 
be  stable  and  reliable,  and  since  forced  lubrication  was  necessary 
to  success  in  any  case,  it  seemed  advisable  to  put  it  where  it 
would  accomplish  the  greatest  number  of  good  results. 

Experience  with  a  number  of  machines  has  fully  justified  our 
decisions  in  this  connection.  The  bearings  have  run  perfectly 
with  an  inappreciable  amount  of  friction,  and  when  properly 
supplied  with  oil  operate  with  perfect  steadiness  and  regularity. 
In  one  respect  these  bearings  have  agreeably  surprised  us,  that 
i-,  they  have  been  much  less  injured  by  stoppages  of  oil  than  we 
expected.  In  the  course  of  our  experiments  imperfect  pumping 
arrangements  have  been  used,  and  repeated  failures  of  the  oil 
flow  have  been  experienced,  but  in  no  case  has  any  damage  to 
the  machine  resulted.  Even  the  cast-iron  blocks  which  constitute 
the  step  bearing  are,  as  a  rule,  not  destroyed.  Our  experience 
has  been  that  they  cut  and  heat  when  the  oil  supply  is  removed, 
but  in  all  cases  the  surfaces  have  ground  themselves  to  an 
operating  condition  after  the  oil  flow  is  renewed  so  that  the 
machine  could  be  continued  in  operation.  This  might  not  always 
be  the  case,  but  it  seems  quite  certain  that  the  damage  could 
never  be  as  serious  as  that  which  would  result  from  a  failure  of 
the  lubrication  system  where  heavy  weights  are  carried  on  high- 
speed horizontal  bearings. 

In  our  newer  machines  we  are  providing  a  heavy  stationary 
collar  below  the  lowest  wheel  which  can  be  used  to  support  the 
wheels  in  case  the  step  bearing  is  removed  and  which  would 
serve  as  a  break  to  bring  the  machine  to  rest  in  case  the  step 
bearing  should  cut  enough  to  allow  the  wheels  to  settle  to  a 
dangerous  degree.  Our  experience  has  been  that  there  is  very 
little  tendency  to  settlement  of  the  shaft  in  case  of  such  cutting, 
and  this  latter  function  of  the  collar  will  presumably  seldom  be 
called  into  requisition. 

The   oil    for    step   bearings  and  also  for  the  upper  bearings  of 


5,000  K.W.  Curtis  Turbine  Direct-Connected  to 
Generator. 

machines  is  delivered  by  a  small  electrically  driven  pump,  which 
operates  continuously  from  the  exciter  circuit.  In  most  of  the 
large  plants  where  we  are  installing  turbines  we  have  recom- 
mended in  addition  to  these  electrical  pumps,  a  weighted  ac- 
cumulator, with  steam  pump  arranged  to  keep  it  full  antomatically. 
This  accumulator  with  its  steam  pump  affords  an  automatic 
reserve  for  the  lubricating  system.  Its  capacity  is  such  that 
there  would  be  ample  time  to  shut  down  the  units,   even  if  every- 
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thing  in  the  station  should  be  stopped  by  the  bursting  ot  a  boiler 
or  steam  pipe. 

One  important  matter  in  connection  with  the  intorduclion  ot 
our  turbines  lias  been  the  establishment  of  proper  condensing 
facilities  in  order  that  the  great  benefits  of  high  vacuum  might 
be  realized  to  the  greatest  possible  extent.  In  turbines  which  we 
have  te!.ted  the  steam  consumption  has  been  reduced  from  six  to 
seven  per  cent,  for  every  additional  inch  of  vacuum  above  25 
inches.  Such  a  reduction  is,  of  course,  very  important  and 
justifies  large  expenditures  upon  condensing  apparatus.  The 
fact  that  the  turbine  may  be  better  than  a  condensing  engine 
with  equal  vacuum  must  nst  be  considered  a  reason  for  assuming 
that  a  condenser  which  is  good  enough  for  the  engine  is  also 
good  enough  for  the  turbine.  The  selection  of  condensing  facil- 
ities should  be  governed  by  the  economic  possibilities. 

We  have  recently  designed  for  some  of  our  large  new  turbines 
surface  condensers  which  themselves  constitute  the  base  and  sup- 
porting structure  of  the  machine.  These  condensers  are  of  very 
^mple  cooling  surface  and  so  arranged  that  the  maximum  degree 
of  vacuum  is  obtainable  with  a  given  amount  of  water.  One 
feature  of  our  turbine  which  is  very  advantageous  in  obtaining 
a,  high  vacuum  is  that  it  can  be  easily  so  arranged  that  the  air 
leakage  is  reduced  to  zero.  The  two  points  where  the  shaft 
passes  through  the  casing  are  fitted  with  packings  which  are 
kept  sealed  by  steam.  Another  advantage  is  that  there  is  no 
oil  in  the  steam,  and  consequently  that  the  exterior  of  condenser 
tubes  is  kept  perfectly  clean.  Several  turbines  with  condenser 
bases  are  now  being  built,  and  it  is  probable  that  there  will  be  a 
large  production  of  machines  of  this  type. 

I  have  mentioned  above  that  no  oil  comes  in  contract  with  the 
steam  in  these  turbines,  and  I  need  hardly  call  attention  to  the 
great  importance  of  this  fact.  The  condensed  water  can  be  de- 
livered directly  back  to  the  boilers,  and  all  possibility  ot  trouble 
in  boilers  from  oil,  dirt  or  scale  is  eliminated.  Even  in  plants 
where  feed  water  is  good  and  cheap,  this  constitutes  a  great  ad- 
vantage, since  a  considerable  amount  ot  heat  is  saved  by  using 
the  condensed  steam  on  account  of  its  higher  temperature. 
There  is,  however,  no  such  a  thing  as  perfectly  pure  and  clean 
natural  water,  and  there  are  few  boilers  that  in  their  average 
working  condition  are  perfectly  clean.  Cleanliness  in  boilers  im- 
proves circulation  and  evaporation,  prolongs  life  and  constitutes, 
therefore,  a  very  distinct  and  definite  advantage. 


THE  AMERICAN  STREET    RAILWAY    ASSOCIATION. 

The  twenty-second  annual  convention  of  the  American  Street 
Railway  Association  opened  at  Saratoga  Springs,  N.  Y.,  on 
September  2nd.  In  the  absence  of  the  president,  Mr.  W.  Caryl 
Ely,  the  vice-president  occupied  the  chair,  and  delivered  an 
address  full  of  timely  suggestions.  He  stated  that  according  to 
the  last  United  States  census  report,  there  were  on  June  30, 
1902,  in  the  United  States  9S7  companies,  owning  and  operating 
22,589  miles  of  single  track,  upon  which  were  transported  in  that 
year  more  than  four  and  one-half  billion  passengers,  by  the  use 
of  more  than  one  and  one-quarter  million  ot  horse-power.  The 
aggregate  mileage  run  by  the  cars  used  in  these  operations  ex- 
ceeded one  billion  miles.  Referring  to  the  possibilities  of  inter- 
urban  electric  railroads,  he  stated  that  there  are  now  nearly  100 
companies  throughout  the  country  engaged  in  the  handling  of 
freight  and  express  business,  and  there  are  possibly  many  more 
which  contemplate  engaging  in  this  work.  There  had  been  an 
improvement  in  station  equipment  and  distributing  systems,  as 
well  as  in  the  character  of  the  rolling  stock.  In  this  connection 
he  pointed  out  that  the  Union  Traction  Company,  of  Philadel- 
phia, contemplated  an  installation  often  5,000  kilowatts  in  steam 
turbines.  Alluding  to  the  po.ssible  development  ot  a  single-phase 
motor  for  interurban  railway  service,  he  stated  that  up  to  the 
present  time  no  reliable  information  had  been  available,  and  the 
electric  railway  engineers  were  still  dependent  upon  the  direct- 
current  motor  for  interurban  as  well  as  city  work. 

In  a  paper  on  "Steam  Turbines,"  Mr.  W.  L.  R.  Emmeit  pre- 
sented valuable  data  regarding  the  development  of  that  type  of 
steam  generator.  The  paper  was  followed  by  an  interesting  dis- 
cussion, in  which  Mr.  John  I.  Beggs,  of  Milwaukee,  referred  to 
the  gas  engine  as  a  new  power  which  may  as  far  surpass  the 
steam  turbine  as  the  steam  turbine  surpasses  the  reciprocating 
engine  at  least  so  far  as  the  matter  of  economy  goes.  If  the 
predictions  made  for  the  gas  engine,  in  using  gas  now  produced 
as  by-products,  or  in  using  the  ordinary  illuminating  gas,  or 
producer  gas  from    plants   installed    in    connection    with    steam 


plants,  were  carried  out,  it  would  be  possible  to  cut  the  cost  of 
a  kilowatt  of  current  no  matter  how  high  the  economy  of  the 
plant  may  be — it  could  be  cut  in  half  and  possibly  reduced  two- 
thirds  in  cost.  He  regarded  this  as  an  important  question.  A 
large  engine  building  concern  of  the  United  States  had  recently 
acquired  the  right  to  build  the  Nurenburg  gas  engine  and  pro- 
posed to  have  one  of  these  engines  installed  in  St.  Louis  twelve 
months  hence.  Where  the  cost  of  coal  is  such  a  factor  that  con- 
sumers are  paying  $3.50  per  ton  for  screenings, where  four  years 
ago  it  could  be  obtained  for  $1.70,  it  was  easy  to  appreciate  any 
device  which  would  bring  down  the  cost  of  producing  steam. 

The  chairman  alluded  to  the  fact  that  in  the  new  plant  of  the 
Lackawanna  Steel  Company  at  Buffalo,  by  apparatus  quite 
simple  in  its  nature,  the  escaping  gases  from  stacks  of  the  blast 
furnaces  and  the  ovens  are  recovered,  washed  and  conducted  to 
the  engine  room,  where  they  are  used  as  fuel,  costing  nothing  to 
the  plant,  yet  supplying  fuel  for  an  installation  of  40,000  horse 
power  of  gas  engines. 

Other  interesting  papers  submitted  during  the  convention  were: 
"  Electrical  Welded  Joints,"  by  William  Pestell,  superintendent 
of  motive  power  and  machinery  of  the  Worcester  Street  Railway 
Company;  "The  Maintenance  and  Distribution  of  Alternating 
Current  for  Large  Cities,"  by  Richard  McCulloch  ;  "  The  Evils  of 
Maintenance  and  Champerty  in  Personal  Injury  Cases,"  by 
Michael  Brennan,  Counsel  of  the  Detroit  United  Railway;  "Train 
Orders  and  Train  Signals  on  Interurban  Roads,"  by  C.  A.  Coons, 
superintendent  of  transportation  International  Railwa>  Company, 
Buffalo;  "  Freight  and  Express  on  Electric  Railways,"  by  J.  B. 
McCleary,  manager  of  the  railway  department  of  the  Birmingham 
Railway  Light  &  Power  Company,  Birmingham,  Ala.;  "The 
Right  of  Way,"  by  H.  H.  Vreeland,  president  of  the  Interurban 
Street  Railway  Company  of  New  York;  and  "  Comparative 
Merits  of  Single  and  Double-Truck  Cars  for  City  Service,"  by 
John  I.  Beggs,  Milwaukee  Electric  Railway  &  Light  Company, 
Milwaukee. 

The  question  of  changing  the  name  of  the  Association  to  the 
American  Electric  Railway  Association  was  referred  to  the 
Executive  Committee,  who  will  also  decide  the  matter  of  the 
next  meeting  place.  The  secretary  reported  the  membership  to 
include  206  companies. 

The  Canadian  delegates  to  the  convention  were  as  follows  : 
C.  K.  Green,  W.  T.  Marlatt,  Hamilton  Electric  Light  &  Cataiact 
Power  Company;  P.  J.  Myles,  Westinghouse Traction  Brake  Co., 
Hamilton;  E.  McKenzie,  Toronto  Railway  Company  ;  B.  B. 
Jenkins,  Revolving  Sander  Company,  Toronto  ;  F.  E.  McColIum, 
Momentum  Brake  Company,  Toronto  ;  G.  Stevenson,  Revolving 
Sander  Company,  Toronto  ;  J.  A.  Currie,  C.  E.  A.  Carr,  E. 
B.  Carrington,  London  Street  Railway  Company;  T.  W.  Casey, 
H.  H.  Lockwood,  W.  G.  Ross,  Montreal  Street  Railway  Com- 
pany;  H.  D.  Bayne,  Montreal,  Que.;  G.  U.  G.  Holman,  H.  H. 
Morse,  Levis  County  Railway  Company,  Quebec,  Que.;  W. 
Phillips,    R.   R.  Knox,  Winnipeg  Electric  Railway  Company. 


NEW  WESTINGHOUSE  OFFICES, 
The  New  York  offices  of  the  sales  organization  of  the  West- 
inghouse Electric  &  Manufacturing  Company,  consisting  of  the 
New  York  Sales  Department,  Department  "I",  the  Export 
Department,  and  the  General  Agent's  Office,  have  been  removed 
to  the  new  Hanover  Bank  Building,  corner  of  Nassau  and  Pine 
Streets.  The  new  offices  occupy  the  entire  seventeenth  floor  of 
this  building,  one  of  the  finest  and  best  equipped  office  buildings 
in  the  country,  where  the  arrangements  and  facilities  will  be  of 
the  best,  both  for  the  representatives  of  the  company,  and  the 
public  with  whom  they  do  business.  The  mail  address  of  the 
several  departments  of  the  sales  organization  in  New  York  will 
be  No.  1 1  Pine  Street. 

The  Executive,  Financial  and  Stock  Transfer  offices  will  remain 
on  the  fouth  floor  of  the  Equitable  building. 

The  present  organization  of  the  Westinghouse  Electric  & 
Manufacturing  Company  has  been  quartered  in  the  Equitable 
Building  since  1S89,  but  the  rapid  and  material  increase  of 
business  has  made  the  above  move  necessary. 


A.  L,  and  G.  H.  Voucher,  electricians,  have  started  business 
in  Winnipeg. 

The  Board  of  Commissioners  of  Fort  William,  Ont.,  will  ask 
for  an  additional  $15,000  with  which  to  complete  the  improve- 
ments to  the  power  plant  controlled  by  the  corporation. 
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I    QUESTIONS  AND  ANSWERS    I 

"Enquirer"  :  Would  you  be  kind  enough  to  give  me 
a  short  rule  for  remembering  the  different  sizes,  etc., 
of  wires,  supposing  one  had  not  got  a  table  handy  ? 

Ans. — We  are  not  sure  that  we  exactly  understand 
your  question,  '^jt  the  following  is  probably  what  you 
want.  Namely  :  Starting  with  No.  10  wire,  it  is  easy 
to  remember  that  the  diameter  is  100  mills  ('t  happens 
to  he  the  square  of  10,)  and  that  therefore  the  circular 
millage  is  100 x  100=  ic,ooo  C.  M.  Further,  it  has 
a  resistance  of  i  ohm  per  1,000  feet.  The  weight  is 
the  only  odd  quantity  to  memorize,  being  31 V3  lbs. 
per  thousand  teet,  bare.  For  the  other  sizes  it  is  easy 
to  remember  that  the  diameter  is  halved  every  sixth 
size  smaller,  and  as  the  circular  millage  is  the  square 
of  the  diameter,  the  former  is  halved  for  every  three 
sizes  decrease.  Further,  the  table  being  arranged  as 
a  geometrical  progression  with  a  ratio  of  1.26,  the  cir- 
cular millage  of  any  given  wire,  multiplied  by  1.26, 
will  give  the  circular  mills  of  the  next  larger  size.  It 
should  be  noted  that  the  above  is  true  only  of  the 
B.  &  S.  gauge  table,  and  that  the  data  given  on  No.  10 
wire  is  not  absolutely  correct,  though  sufficiently  so 
for  all  practical  purposes.  Weatherproof  wire  will 
average  25  to  -^5  per  cent,  heavier  than  bare,  depend- 
ing on  the  size  and  the  maker. 


"Manufacturer"  :  We  have  a  compound  wound  dir- 
ect current  500  volt  motor  running  a  rock  crusher,  and 
it  frequently  stops  and  tries  to  run  the  other  way,  when 
it  blows  the  fuses  and  shuts  everything  down.  What 
is  the  trouble  and  how  can  we  remedy  it  ? 

Ans. — The  difficulty  is  due  in  all  probability  to  your 
having  the  series  coils  connected  so  as  to  oppose  the 
shunt  winding,  and  when  the  load  gets  heavy  they  are 
strong  enough  to  overcometheshuntand  thus  reverse  the 
polarity  of  the  field,  which  makes  the  armature  run  the 
other  way.  The  remedy  is  to  reverse  the  series  field 
connections. 

"  R.F.,"  Montreal  :  I  have  a  fan. which  is  to  deliver 
8800  cubic  feet  of  air  per  minute,  at  3  ozs.  pressure. 
Will  you  please  advise  me  the  size  of  motor  required  to 
drive  it,  showing  how  you  calculate  it? 

Ans. — The  horse  power  output  from  any  fan  is 
Vol.  of  air  in  cub.  ft.   per   min.    x   lbs.  pressure   x    144 


In  your  case  this  is 


33000 
8800  X  3/16  X  144 


:  7.2  horse  power. 


equipped  with  that  style  of  governor  which  automatic- 
ally changes  the  point  of  cut  off  of  the  steatn  valve,  so 
as  to  adjust  the  supply  of  steam  to  the  work  to  be  done. 
Engines  which  are  provided  with  throttling  governors, 
usually  controlled  by  a  pair  of  fly  balls,  and  which  thus 
wire  draw  the  steam,  instead  of  cutting  it  off  com- 
pletely,  are  not  automatic  engines. 

"Ned"  :  In  alternating  current  work  what  is  a 
reaction  machine,  a  commutator  motor  and  a  repulsion 
motor? 

Ans. — A  reaction  machine  is  one  which  excites  itself 
by  the  reaction  of  the  currents  in  the  armature  upon  the 
field;  it  may  be  either  a  synchronous  motor  or  a  gener- 
ator. Alternating  commutator  motors  are  those  types 
which  contain  a  commutator,  as  opposed  to  those, 
such  as  the  synchronous  and  induction,  which  do  not. 
The  repulsion  motor  is  one  of  the  commutator  motors, 
and  gets  its  name  from  the  principle  employed  to  pro- 
duce rotation,  namely,  the  repulsion  existing  between 
the  field  and  armature  currents,  the  former  being 
energized  from  the  primary  circuit,  the  latter  being 
carried  through  brushes  bearing  on  the  commutator  and 
arranged'to  short  circuit  the  proper  coils  at  the  desired 
instant. 


33000 
Assuming  that  the  fan  has  an  efficiency  of  80  per  cent, 
the    horse    power    input    into  the  (an,  or  the  power  re- 
72    X    100 

quired  to  drive  it,    would  be =  9  horse  power. 

80 

"Engineer":  What  is  an  automatic  engine?  I 
always  understood  it  to  be  one  which  had  a  governor 
on  it,  so  as  to  automatically  keep  the  speed  right. 

Ans. — The  explanation  which  you  give,  namely,  that 
any  engine  equipped  with  a  governor,  to  keep  the  speed 
at  the  required  point,  is  not  correct,  though  it  is 
popularly  held  to  be  so.       An   automatic    engine  is  one 


"J.  M."  :  I  have  been  told  that  in  employing  a  syn- 
chronous motor  to  raise  the  power  factor  of  a  system, 
that  it  is  possible  to  put  such  a  machine  in  and  do  work 
with  it,  the  total  current  taken  by  the  plant  being  less 
when  the  machine  is  running  than  without  it.  Is  this 
possible,  and  if  so  what  is  the  explanation? 

Ans. — The  action  of  which  you  speak,  which  is  ap- 
parently impossible,  often  takes  place  when  to  a  circuit 
of  underloaded  induction  motors  there  is  added  an 
overexcited  synchronous  motor.  The  power  factor  in 
the  first  case  is  poor,  due  to  the  presence  of  large  lag- 
ging currents;  it  is  also  low  in  the  case  of  the  overexcited 
synchronous  mnior,  but  the  current  is  leading.  The 
result  is  that  the  two  combine  to  form  a  third  current, 
the  new  load  on  the  system,  which  has  a  power  factor 
differing  from  both  its  components,  and  which  may  in 
certain  cases  be  less  in  amount  than  either  of  its  com- 
ponents. The  converse  of  this  proposition  is  equally 
curious,  namely,  that  you  can  shut  down  the  syn- 
chronous motor,  when  the  current  consumption  of  the 
system  will  immediately  rise. 

"Electrical  Contractor"  :  What  is  the  usual  rule  for 
installing  arc  lamps,  that  is,  how  do  you  calculate  how 
many  it  takes  to  light  a  certain  sized  building  ?  What 
is  the  best  kind  of  globe  to  use,  clear  or  frosted  ? 

Ans. — The  kind  of  building  will  affect  the  question 
very  materially,  but  for  ordinary  manufacturing  pur- 
poses a  450  watt  lamp  will  cover  200  to  250  square 
yards.  For  offices  and  stores  this  may  be  somewhat 
decreased.  On  the  other  hand,  for  outdoor  work  the 
area  is  very  much  greater,  being  figured  at  about  2000 
square  yards  per  lamp.  For  this  latter  class  of  work 
it  is  usual  to  put  on  a  clear  outer  and  an  opal  inner 
globe,  the  latter  being  used  to  eliminate  shadows  and 
sharp  rays  from  the  arc.  For  indoor  work  both  globes 
are  frequently  made  frosted,  though  in  that  case  you 
loose  a  good  deal  of  the  light,  as  each  will  cut  off  40  per 
cent,  of  the  light  passing  through  it,  whereas  the  clear 
globe  stops  only  about  10  per  cent. 
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THE  INTERNATIONAL  TRANSIT  COMPANY 

AND  TRANS-ST.  MARY'S  TRACTION 

COMPANY.* 

By  G.  W.  Chance. 

The  lines  of  these  companies  are  situated  in  Sault 
Ste.  IMarie,  Mich.,  and  Sault  Ste.  Marie,  Ont.  Each 
place  has  a  population  of  about  15,000  and  is  the 
center  of  a  large  water  power  development  comprising 
a  present  development  of  40,000  h.  p.  on  the  American 
side  and  20,000  h.  p.  on  the  Canadian  side,  controlled 
by  the  Consolidated  Lake  Superior  Company,  which 
also  controls  the  lines  of  the  railway  and  ferry  herein 
described. 

The  industries  of  the  two  sides  comprise  those  largely 
connected  with  the  Water  Power  Companies,  but  in 
addition  on  the  American  side  are  large  lumber  mills 
and  tanneries.  On  the  Canadian  side  there  is  a  large 
steel  plant,  two  blast  furnaces,  a  rail  mill  with  a  capa- 
city of  600  tons  a  day,  a  ground  wood  pulp  mill  with  a 
capacity  of  100  tons  a  day,  a  sulphite  pulp  mill  with  a 
capacity  of  50  tons  a  day,  also  a  reduction  works, 
alkali  works,  a  large  saw  mill  with  a  capacity  of  100,- 
000  feet  a  day,  and  a  veneer  mill.  On  the  Canadian 
side  these  industries  are  all  located  in  the  western  part 
of  the  town. 

St.  Mary's  Falls  separates  the  two  towns  and  is 
immediately  below  the  International  Bridge,  which  is 
the  connecting  line  between  the  Canadian  Pacific  Rail- 
way and  the  Duluth,  South  Shore  &  Atlantic  Railway 
and  the  Soo  Line.  Both  of  the  latter  ra  hvays  are  on 
the  American  side. 

The  length  of  track  at  present  laid  on  the  American 
side  comprises  about  8  miles,  including  sidings;  an  ex- 
tension of  \ }{  miles  is  contemplated  to  the  village  of 
Algonquin,  a  short  distance  west  of  the  main  town. 
This  place  has  a  population  of  about  800. 

The  present  eastern  terminus  of  the  railway  is  at  the 
ship-yard  known  as  "Pullar's",  where  a  large  paper  mill 
is  contemplated  and  has  been  started.  At  this  end  of 
ihe  town  is  located  the  County  Club,  Base  Ball  Parkf 
and  the  proposed  race-track.  The  line  on  the  American 
side  runs  mainly  east  and  west  following  the  lines  of 
the  river,  with  a  belt  line  around  the  back  part  of  the 
town  into  the  residential  district  running  out  Ashmun 
street,  which  is  the  principal  business  street. 

The  car  barns  are  located  on  Easterday  avenue,  on 
the  belt  line,  and  on  the  south  side  of  the  power  canal, 
which  runs  through  the  center  of  the  city. 

The  lines  on  the  Canadian  side  have  for  their  western 
terminus  the  village  of  Tagona,  at  which  point  is  locat- 
ed the  steel  works,  and  at  the  east  end  terminate  at  the 
boat  club,  which  is  in  the  residential  district. 

The  car  barns  on  the  Canadian  side  are  located  at 
the  western  end  of  the  line  in  the  village  of  Tagona. 

FERRY. 

On  the  American  side  the  railway  runs  down  to  the 
river  and  has  terminals  on  the  dock  immediately  west  of 
the  power  house  of  The  Michigan  Lake  Superior  Power 
Company,  and  from  thence  to  Canada  the  connec- 
tion is  made  by  a  ferry  boat  with  a  20  minute  service. 
This  ferry  is  owned  by  the  Street  Railway  Company. 

The  landing  in  Canada  is  at  the  foot  of  Brock  street, 
which  is  in  the  center  of  the  business  district. 

The  loute  which  the  railway  follows  on  both  sides  of 


♦Since  this  article  was  written  tlie  Consolidated  I^ake  Superior  Company 
have  encountered  financial  embarrassment  lint  no  doubt  arrangements 
will  be  made  to  continue  the  operation  ol  the  electric  railway  as  well  as  the 
many     iher  important  industries  coutroUed  by  tlie  company. 


the  river  is  very  interesting  for  strangers  and  tourists, 
and  on  the  American  side  runs  directly  past  the  great 
locks  of  the  U.  S.  Government,  through  which  passes 
the  greatest  tonnage  in  the  world.  The  length  of  lines 
on  the  Canadian  side  comprises  4  miles. 

CHARACTER  OF  CONSTRUCTION. 

The  track  is  all  laid  of  A.  S.  C.  E.  80  lb.  T  rails,  with 
Bonzano  joints,  four  bolts  to  the  joint.  The  turn-outs 
all  have  automatic  spring  switches,  avoiding  all  neces- 
sity of  turning  switches,  inasmuch  as  the  traffic  follows 
the  switches  throughout. 

The  ties  are  spaced  2  feet  on  centers  and  are  cedar 
6  in.  X  8  in.  x  8  ft.  long  and  all  curves  have  tie  plates 
or  braces.  The  track  generally  is  located  in  macadam 
streets,  and  in  all  cases  has  at  least  6  inches  of  crushed 
stone  ballast  under  the  ties  except  were  the  track  is 
laid  on  the  side  of  a  street  in  the  outskirts,  where  it  is 
laid  on  gravel  ballast. 

The  special  work  on  the  American  side  was  furnished 
by  The  Falk  Company,  of  Milwaukee,  Wis.,  and  on  the 
Canadian  side  by  the  Pennsylvania  Steel  Company  for 
the  car  barns,  whereas  the  other  special  work  was 
manufactured  by  the  company  itself  at  the  shops  of  the 
Algoma  Iron  Works. 

OVERHEAD   WORK. 

The  overhead  work  is  constructed  in  a  most  sub- 
stantial manner.  The  poles  are  all  of  native  Michigan 
cedar,  very  straight,  not  less  than  J}^  inches  at  the  top 
and  all  painted  a  dark  bronze  green  with  white  tops, 
which  present  a  very  neat  and  attractive  appearance. 

The  cross  span  wire  is  Ag  inch  galvanized  and  the 
pull  off  wire  }(  inch.  All  the  overhead  fixtures  are 
those  of  the  Ohio  Brass  Company;  on  the  Canadian 
side  "Detroit  ears"  are  used  and  on  the  American  side 
a  heavy  "clinch  ear"  is  used.  All  the  trolley  wire  is 
Fig.  8.  The  feeder  wire  used  is  300,000  c.  M.  weather 
proof  copper  wire.  On  the  American  side  there  are 
two  miles  of  feeder  and  on  the  Canadian  side  the  same. 

BONDING. 

The  bonds  used  are  those  of  the  Mayer  &  Englund 
Company,  of  Philadelphia,  and  are  known  as  the  "foot 
bond",  the  terminals  being  placed  in  the  base  of  the 
rail  and  the  bond  being  of  a  horseshoe  shape;  the  capa- 
city of  these  bonds  is  0000. 

The  contractors  for  the  construction  work  on  the 
American  side  were  The  Falk  Company,  of  Milwaukee; 
on  the  Canadian  side  the  contractor  was  J.H.  McKnight, 
of  Toronto. 

CAR    BARNS. 

The  car  barns  on  each  side  of  the  river  are  practical- 
ly the  same  in  construction  and  size.  The  main  build- 
ing is  65  feet  X  153  feet,  with  a  large  wing  for  offices. 

The  repair  shop  is  located  in  the  barn  proper. 

There  are  four  inspection  pits  in  the  barn. 

The  side  walls  are  brick;  the  front  stone,  and  the 
building  has  steel  roof  trusses  with  corrugated  steel 
roofing;  the  interior  of  the  building  is  finished  in  white, 
while  the  outside  of  the  roofing  is  painted  dark  green 
— graphite  paint. 

There  is  3  inch  pine  flooring  all  over  the  building  in- 
side the  car  barn  proper  and  the  machine  shop  is  separ- 
ated by  corrugated  steel    from  the  storage  part  proper. 

EQUirMENT. 

On  the  American  side  the  equipment  consists  of  6 
semi-convertible  cars   designed  by   the  manager  of  the 
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road  and  built  by  the  St.  Louis  Car  Company.  The 
cars  are  32  feet  over  all  and  will  seat  32  to  36  people. 

There  are  four  cross-seats  on  each  side  in  the  center 
of  the  car  and  in  each  end  longitudal  seats.  The  cars 
are  equipped  with  electric  bells  and  have  Ohmer  fare 
registers,  and  are  all  equipped  with  equipments  of 
Providence  fenders,  type  "C".  The  inside  finishing  of 
the  car  is  in  oak  and  the  outside  is  painted  vermillion 
for  the  body  color  and  the  upper  part  a  citron  shade. 

The  electrical  equipment  consists  of  two  No.  49 
Westinghouse  motors  to  each  car,  with  two  Kio  con- 
trollers and  circuit-breakers.  The  trucks  are  of  the 
Dupont  pattern;  the  wheels  have  3  inch  treads,  ji  inch 
X  I  %  inch  flanges. 

On  the  Canadian  side  the  cars  were  built  by  the 
Ottawa  Car  Company,  from  designs  by  G.  W.  Chance, 
manager  of  the  road.  They  are  eight  in  number,  42 
feet  over  all,    and   are   of  the   semi-convertible  type. 

The  trucks  are  Brill  No.  27  G,  equipped  with  four 
C.  G.  E.  No.  67  motors,  and  the  cars  have  two  K6 
controllers  to  each  car,  together  with  circuit  breakers. 


ferry  purposes.  They  also  own  two  boats  each  with  a 
carrying  capacity  of  about  1000  people.  One  boat  at 
present  is  used  for  the  regular  ferry  service  and  the 
other  one  is  an  extra  and  excursion  boat. 

POWER. 

On  the  American  side  the  company  takes  power  from 
The  Michigan  Lake  Superior  Power  Company.  The 
machines  for  this  purpose  are  Stanley  generators  gener- 
ating current  at  600  volts.  The  water  wheels  are  re- 
gulated by  Lombard  governors. 

On  the  Canadian  side  the  company  takes  power  from 
The  Lake  Superior  Power  Company.  The  generators 
used  were  manufactured  by  the  Canadian  General 
Electric  Company  and  furnish  current  at  550  volts. 
The  water  wheels  are  here  likewise  governed  by  Lom- 
bard governors. 


NEW  CANADIAN  EMIGRATION  OFFICES. 

The    remarkable    growth    of  emigration   from  Great 
Britain  to  Canada   has   necessitated  the  erection  by  the 


i.xniAN  Emigration  Offices,  London,  Knglanp. 


The  cars  have  five  cross  seats  on  each  side,  made  by 
Hale  &  Kilburn,  of  the  Walkover  pattern,  covered 
with  Pantasote,  and  on  each  end  the  seats  are  longi- 
tudal covered  with  rattan.  The  cars  are  equipped  with 
the  Momentum  brake^  manufactured  by  the  Momen- 
tum Brake  Company,  of  Toronto.  These  brakes  are 
very  effective  and  consist  in  two  disks  with  wooden 
rubbing  services  and  cast  iron  construction  in  general; 
a  sheave    and   winding   chain     throws    the  brake   on. 

The  cars  on  the  American  side  are  equipped  with 
Sterling  safety  brakes  with  bevel  gear  attachment  at 
top  of  brake  staff. 

The  cars  on  the  Canadian  side  are  painted  similar  to 
those  on  the  American  side,  vermillion  body,  citron 
upper  part.  There  is  a  travelling  trolley  used  on  the 
cars  on  the  Canadian  side. 

It  is  intended  to  add  three  large  cars  of  the  same 
pattern  as  those  on  the  Canadian  side  for  the  American 
side,  equipped  with  four  Westinghouse  No.  49  motors 
and  K6  controllers. 

FERRY  DOCKS   .\ND  BOATS. 

The  company  owns  two  docks,  one  on  each  side  of 
the  river,  and  on  each  are  commodious  buildings   for 


Dominion  Government  ot  large  new  offices  in  London, 
England.  These  new  offices,  which  were  opened  in 
April,  are  located  at  Charing  Cross,  in  the  centre  of  the 
Metropolis.  They  comprise  a  very  imposing  block  of 
buildings  of  commanding  appearance,  and  should  pro- 
vide adequate  accommodation  for  the  purpose  for  which 
they  have  been  erected  for  many  years  to  come. 

The  accompanying  illustration  shows  a  portion  of  the 
interior  of  the  ground  floor.  It  is  partitioned  off  for 
various  departments.  The  office  of  Mr.  T.  R.  Preston, 
the  Canadian  Commissioner  of  Emigration,  is  on  the 
ground  floor.  All  the  fittings  are  of  Canadian  wood, 
comprising  bird's-eye  maple,  cherry,  ash,  and  oak,  the 
fittings  having  been  mainly  supplied  by  the  Office 
Specialty  Company,  of  Toronto,  and  the  Canadian 
Office  and  School  Furniture  Company,  of  Preston.  All 
the  offices  are  admirably  arranged  to  meet  the  work  of 
this  department,  which  now  comprises  quite  a  con- 
siderable staff. 


The  University  of  New  Brunswick  have  decided  to  increase 
the  tuition  fees  for  engineerinjj  students  from  thirty  to  fifty  dol- 
lars per  year,  but  the  proposed  change  will  not  be  made  until  the 
beginning  of  the  next  academic  year. 
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Branch  office  of  the  Canadian  Electricl  News, 
Imperial  Building. 

October  6th,  1903. 

Contracting^  business,  which  has  been  pretty  dull  in  Montreal 
since  the  latter  part  of  June,  is  again  picking  up. 

Amongst  trade  visitors  lately  in  Montreal  were  Mr.  JohiTston, 
representing  the  American  Marble  &  Toy  Company,  of  Akron, 
Ohio,  and  Mr.  C.  B.  Fewings,  representing  the  McDonald  & 
Wilson  Company,  of  Toronto. 

Montrealers  in  their  private  capacity  will  begin  to  find  soon 
that  it  does  not  pay  to  have  their  Aldermanic  representatives  too 
attentive  to  civic  arc  lighting  franchises  and  lose  sight  of  incan- 
descent for  private  con.>umption.  It  would  seem  that  the 
Montreal  Light,  Heat  &  Power  Company  will  shortly  reimbure 
the  low  cost  of  arcs  from  incandescent  and  power.  The  discount 
on  incandescent,  formerly  33'j  to  40  per  cent.,  will  shortly  be 
reduced  to  5  per  cent,  or  15  per  cent,  for  a  five-year  contract.  In 
some  cases  motor  power  has  already  been  advanced  from  $60 
per  horse  power  per  annum  to  $100. 

Wild  schemes  are  floating  in  the  air  as  to  new  companies  being 
formed.  One  is  to  utilize  the  water  power  at  the  dam  at 
Carrillon  on  the  Ottawa  river;  another  to  bring  it  Irom  Massena, 
&c.  Mr.  W.  MnLea  Walbank,  formerly  manager  cf  the  Lachine 
Rapids  Hydraulic  Company  (absorbed  by  M.L.H.  &  P.  Co.),  was 
coupled  to  various  schemes,  but  this  gentleman  publicly  denies 
any  connection  with  such,  which  can  therefore  be  taken  as 
existing  more  in  a  desire  than  an  actuality,  or  surely  Mr.  Wal- 
bank's  statement  would  have  mentioned  whether  he  had  been 
approached  or  no. 

Ml'.  Phelps,  of  Baltimore,  has  been  engaged  by  the  city  to 
report  on  a  conduit  scheme  so  as  to  get  rid  of  some  of  our  forest 
of  unsightly  poles.  This  expert  proposes  a  common  conduit  of 
brick,  to  be  built  and  leased  "  per  duct  per  mile  "  by  the  cit)-,  the 
charge  for  rental  being  based  on  "  interest  on  the  expenditure.' 
Some  local  electricians  doubt  the  feasability  of  a  common  conduit ' 
of  this  nature  on  account  of  our  severe  climatic  conditions. 
They  also  seem  to  think  the  cost  to  construct  will  be  high,  owing 
to  the  quantity  of  rock  substrata  which  exists.  There  can  be  no 
two  opinions,  however,  on  one  point,  and  that  is  lh.it  if  built  by 
Ihe  city  the  cost  is  almost  sure  10  exceed  any  figure  at  which  it 
could  be  done  by  either  the  existing  companies  or  a  specially 
formed  conduit  company  for  the  purpose.  However,  several 
speeches  miles  long  will  have  to  be  delivered  as  yet  before  any- 
thing practical  is  arrived  at  by  our  worthy  city  representatives. 

The  Bank  of  Ottawa's  new  building  is  in  the  hands  of  Mr.  H. 
C.  Stone,  architect.  Tenders  are  now  being  called  for  the 
electiic  wiring  of  same  in  iron  conduit. 

It  is  said  that  ihe  Eugene  F.  Phillips  Eleclrical  Works  are 
looking  for  a  new  factory  site,  having  outgrown  their  present 
building  and  being  unable  to  extend  any  more  in  their  piesent 
locality.  It  has  been  a  matter  of  night  and  day  woik  with  ihem 
for  some  time  to  try  and  keep  pace  with  the  orders  in  hand  lor 
weatherproof  and  other  wires  which  they  manufacture. 

The  usual  fall  busy  season  came  to  hand  about  September  ist 
as  usual,  and  there  are  few  complaints  relative  to  lack  of  orders. 
The  contractors  complain  ol  a  lack  of  really  competent  wiremen, 
the  reason  probably  being  that  there  is  more  remuneration  fOj. 
them  on  the  other  side  of  the  line. 

Messrs.  T.  Pringle  &  Son,  mill  engmeers,  are  superintending  the 
construction  of  two  large  additional  buildings  for  the  Dominion 
Oil  Cloth  Company  of  this  city.  They  are  asking  for  tenders  for 
electric  light  wiring  for  the  buildings. 

As  a  visitor  remarked — "  one  cannot  hear  himself  think  for  the 
noise  of  your  cars."  Certainly  Montreal  takes  the  medal  fo^ 
"  roarers."  The  Montreal  Street  Railway  might  take  a  leaf  from 
the  book  of  Quebec,  Toronto  and  Ottawa,  and  try  to  improve 
matters  along  this  line.  Why  the  Bell  Telephone  Company  have 
not  taken  action  before  this  for  affecting  their  j-ervice  is  a  wonder, 
as  many  a  telephone  subscriber  requires  to  stop  his  conversation 
until  the  "  noisy  car  "  goes  past. 

A  Boston  manufacturer  was  surprised  ihat  we  could  buy  so 
many  electrical  fittings  to  better  advantage  in  Canada.  There's 
a  heap  more  surprises  coming  to  him  soon  on  this  count. 

Mr.  Ernest  Craig,  who  is  leaving  the  Standard  and  Citizen 
Companies  for  Niagara  Falls,  is  one    of   our    pioneers,    and  kept 


circuits  going  in  the  old  times  when  machines  did  not  prove  as 
tractable  as  they  do  now.  Quite  a  few  remember  Craig's 
"Bernstein"  incandescent  circuits  which  lit  the  suburbs  of  West- 
mount  and  St.  Cunegonde.  The  Craig  station  was  located  in 
the  latter  place,  where  Mr.  Craigs  senior,  and  Mr.  Ernest  Craig 
waged  incessant  warfare  with  the  then  Royal  Electric  Company 
for  the  lighting  franchises  of  suburbs,  and  with  a  fair  measure  of 
success.  Finally,  the  Royal  Company  bought  out  Messrs.  Craig's 
station,  and  Mr.  Ernest  Craig  then  shortly  afterwards  did  good 
work  for  the  Citizens'  Light  and  Power  Company  with  the  steam 
station  al  Cote  St.  Paul.  The  Citizens'  Company  affiliated  with 
the  Standard  Company,  both  came  under  the  regime  of  the 
Lachine  Company,  and  now  finally  all  are  merged  with  the 
Montreal,  Light  Heat  &  Power  Company.  It  would  be  difficult 
'o  find  an  enemy  of  Mr.  Craig  and  his  many  friends  will  be  sorry 
to  lose  him  from  Montreal.  He  was  thoroughly  practical,  and 
unlike  some  others,  was  not  averse  to  imparting  his  knowledge 
to  those  less  favored  who  sought  his  advice. 


WATER  POWER  DEVELOPMENT  FOR 
SHERBROOKE,  QUE. 

Messrs.  Ross  &  Holgate,  hydraulic  and  electrical 
engineers,  of  Montreal,  were  commissioned  by  the  City 
Council  of  Sherbrooke,  to  Que.,  report  upon  the  devel- 
opment of  the  Westbury  Basin  water  power,  situated 
about  eighteen  miles  froin  the  city  limits.  The  report 
states  that  the  minimum  flow  of  the  river  is  40,000 
cubic  feet  per  minute  and  the  head  available  37  feet, 
the  equivalent  horse  power  being  2,800.  They  recom- 
mend the  dividing  of  the  power  plant  into  three  units, 
providing  room  for  a  fourth  unit  to  be  installed 
only  when  the  minitnum  flow  has  increased.  Each 
power  unit  is  to  consist  of  a  three-phase  6o-cycle  500 
k.w.  generator  running  at  about  425  revolutions  per 
minute  and  driven  by  two  pair  of  turbines  on  horizon- 
tal shaft  coupled  direct  to  the  shaft  of  ths  generator  ; 
separate  duplicate  exciters  independently  driven  to  be 
provided.  The  generators  are  to  operate  at  a  voltage 
of  2,000,  which  IS  to  be  stepped  up  to  20,000  volis  and 
transmitted  to  the  Sherbrooke  sub-station,  when  the 
voltage  will  be  s  epped  down  for  distribution  of  current 
throughout   the  city. 

For  a  development  of  2,500  horse  power  the  co:t  is 
placed  at  $207,226,  made  up  of  $19,000  for  hydraulic 
machinery,  $42,800  for  power  station  electrical  equip- 
ment, $18,000  for  su'j-station,  $87,550  for  dams  and 
work  apart  from  machinery  and  lines,  and  balance  for 
contingencies,  engineering  and  superintendence.  A  se- 
cond estimate  is  $188,526  and  covers  power  house  and 
other  works  for  four  units,  only  three  of  which  to  be 
installed  at  present.  The  power  developed  in  this  case 
would  be  1,875  hor^'e  power.  Estimate  No.  3  covers 
power  house  and  other  works  for  three  units,  only  two 
of  which  to  be  installed  at  present.  Thi  cost  for  a 
development  of  1,250  horsepower  is  placed  at  $150,- 
97.V 

The  relative  cost  per  horse  power  delivered  in  Sher- 
brooke would  be  as  follows:  For  2,500  h. p.,  $82.89 
per  h.p.;  for  1,875  h.p.,  $100.60  perh.p.;  for  1,250 
h.p.,  $120.80  per  h.p.  These  figures,  it  is  stated,  do 
not  give  an  estimate  of  the  amount  of  power  available 
for  sale,  as,  due  to  the  overlai)ping  of  the  power  de- 
mand for  a  plant  of  this  kind,  it  is  estimated  that  the 
horse  power  to  be  sold  can  safely  be  increased  50  per 
cent,  above  these  figures,  so  that  the  commercial  horse 
power  available  for  sale  in  each  case  would  be  as  fol- 
lows :  No.  I,  3,750  horse  power,  capital  cost  per  h.p. 
$55.26;  No.  2,  2,8i2  horse  power,  cost  $67.07;  No.  3, 
1,875  horse  power,  cost  $80.54. 
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THE  C.  A.  S.  E.  SECRETARY, 
Mr.  Waller  Ingles,  who  was  re-elected  Secretary  of  the  C.  A. 
S.  E.  at  the  Berlin  convention  in  August  last,  is  a  member  of 
Toronto  Branch  No.  18,  which  he  joined  in  1892.  He  was  finan- 
cial secrelary  for  two  years  and  afterwards  president  ot  that 
branch.     For  some  years   he    has    been    chief  engineer    (or   the 


74  deg.  Cent,  at  the  end  of  three  hours.  The  car  used 
in  the  experiments  was  of  the  single-truck  type,  with  seats  for 
28  passengers.  It  weighed  12  tons  empty,  and  was  fitted  with 
two  Westinghouse  motors,  designed  to  give  a  mean  speed 
of  26  miles  per  hour  on  the  level.  The  actual  average 
speed.  Including  stops,  was  10.7  miles  per  hour.  The 
average  number  of  stops  made  was  between  four  and  five 
per  mile,  the  average  duration  of  which  was  four  seconds,  and 
the  maximum  15  seconds.  The  passengers  carried  numbered 
956  in  a  day  of  18X  hours,  and  the  average  load  was  24. 


ENGINEERS'  BANQUET. 

Arrangements  have  been  completed  for  the  annual  dinner  of 
Toronto  N.  I.  C.  A.  S.  E.  to  be  held  at  the  Walker  House  on 
Thanksgiving  Eve,  October  14.  A  good  entertainment  is  prom- 
ised by  the  committee,  the  personnel  of  which  is  as  follows:  G. 
C.  Mooring,  chairman;  W.  H.  Johnston,  secretary;  J.  G.  Bain, 
H.  E.  Terry,  J.  Bannon,  Alex.  Storer,  W.  Oathwaithe  and  A. 
J.   Butchfr. 


A  JOO  H.  P.  MAIN  DRIVE. 


Mr.  Walter  Ingles. 

Canadian  Oiled  Clothing  Company,  and  resides  at  554  Bloor 
street  west.  He  is  a  well  known  Forester,  having  filled  office^  in 
both  the  Ancient  Order  and  the  Canadian  Order.  In  re-electing 
him  10  ihe  position  of  Executive  Secretary,  the  members  alie.sled 
their  belief  lh.it  the  duties  pertaining  to  that 
office  are  well  pei formed. 


As  power  users  become  more  and  more  familiar  with  the 
advantages,  economy  and  adaptability  of  the  rope  drive,  as  ex- 
pmplified  by  the  Dodge  Continuous  .System,  manufactured  by  Ihe 
Dodge  Manufacturing  Company,  of  Toronto,  Limited,  instal- 
lations ot  this  drive  become  more  and  more  numerous. 

In  the  accompanying  illustration  we  show  a  main  drive  of  100 
horse  power  from  the  engine  at  the  factory  of  F.  Schryburt  & 
Company,  of  Quebec,  which  is  one  of  the  drives  recently  installed 
by  the  Dodge  Co,npany,  and  which  makes  an  exceedingly 
efficient  drive. 

The  Dodge  continuous  rope  drive  is  recognized  for  its 
efficiency  and  economy.  It  is  both  economical  in  first  co'st  and 
in  operation,  runs  noiselessly  and  salislactorily  and  is  wonder- 
fully elastic--by  its  use  many  drives  over  obstacles  and  at  difficult 
angles,  which  otherwise  might  be  well  nigh  impossible,  are  easily 
accomplished. 


FIELD  COIL  TEMPERATURES. 
In  a  paper  recently  read  before  the  American 
Institute  of  Electrical  Engineers,  M.  Clarence 
Renshaw  gives  some  figures  showing  il,e  actual 
temperature  reached  in  the  field  coils  ot  an 
electric  tramcar  during  its  daily  working.  The 
temperatures  in  question  were  measured  by 
noting  the  resistance  of  a  coil  of  carefully 
calibiated  wire  embedded  in  the  field  coils 
whilst  the  latter  were  being  wound.  The  obser- 
vations made  extended  over  two  days,  during 
which  time  the  car  made  its  ordinary  service 
runs.  At  starting,  on  the  first  day  the  coils 
were  found  to  have  a  temperature  of  25^  deg. 
Cent.,  or  ij  deg.  Cent,  above  the  surrounding 
air.  This  temperature  gradually  rose,  and  at 
the  end  of  eight  hours  was  74  deg.  Cent.,  at 
which  figure  it  remained  constant  for  the  next 
eight  hours,  the  maximum  temperature  rise 
being  thus  64^  deg.  Cent.  During  the  follow- 
ing three  hours,  which  were  late  in  the  evening, 
the  air  temperature  fell,  and  with  it  the  tempera- 
ture ot  the  coils,  which  was  70  deg.  Cent,  at 
the  end  of  the  day's  run.  This  temperature  fell 
during  the  night  ;  but  on  taking  out  the  car  for 
its  next  day's  work,  four  iiours  later,  this  tem_ 
peralure  was  still  32  deg.  Cent.,  or  20  deg. 
Cent,  above  the  surrounding  air,so  it  would  seem 
that  the  field  coils  of  these  cars  never  get  quite 
"  cold  "  in  actual  service.  When  drawing  a 
"  trailer,'  the  temperature  rise  was  much  more 
rapid  than  when  the  car  ran  alone,  and  in  an 
evening  run  under  these  conditions  a  lempeia- 
ture  of  98)^  deg.  Cent,  was  noted  at  the  end 
of  I  a  hours'  run.  With  the  removal  of  the 
trailer  the  temperature  gradually  fell,  reaching  Main  Drive  from  Engine  Room  m  F.\ctorv  of  F.  Schrybert  &  Co.,;Qi'Ebec. 
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of  the  board  be  instructed  to  send    a  copy  of  this    reso- 
lution to  each  of  the  Maritime  representatives." 


RESIGNATION  OF  MR.  H.  P.  DWIGHT. 

On  September  30th  last  Mr.  H.  P.  Dwight  retired 
from  the  active  management  of  the  Great  North- 
western Telegraph  Company,  after  an  unbroken 
service  of  fifty-six  years.  Mr.  Dwight  will  still 
participate  in  the  direction  of  the  company's  affairs, 
having  retained  the  office  of  president.  He  has  been 
succeeded  as  general  manager  by  Mr.  Isaac  McMichael, 
a  native  Canadian  who  has  been  manager  of  the 
Minneapolis  and  North-Western  Districts  for  the 
Western  Union  Telegraph  Company,  with  headquarters 
at  Minneapolis. 

Mr.  Dwight  is  in  his  seventy-fifth  year,  but  still 
enjoys  a  splendid  constitution.  The  story  of  his  life  is 
one  of  steady  advancement  from  a  telegraph  operator 
to  the  presidency  of  the  Great  North-Western  Tele- 
graph Company,  with  2,000  offices  and  50,000  miles  ot 
line.  He  learned  telegraphy  in  Oswego  and  soon 
became  one  of  the  best  operators  in  the  State  of  New 
York.  On  the  27th  September,  1847,  he  took  charge 
of  the  Kingston  office  of  the  Montreal  Telegraph  Com- 
pany, but  a  few  months  later  was  promoted  to 
Montreal,  where  he  remained  till  1850,  when  he  came 
to  Toronto.  Mr.  Dwight's  executive  ability  was  soon 
recognized  and  he  was  promoted  to  the  positions  of 
general  assistant,  general  superintendent  and  superin- 
tendent in  rapid  succession.  When  the  Dominion  and 
Montreal  Telegraph  Companies  were  merged,  under  the 
charter  of  the  G.N. W.,  in  i88i,  Mr.  Dwight  was  ap- 
pointed general  manager  of  the  united  companies. 
Shortly  afterwards  he  was  elected  vice  president,  and  in 
1893  was  honored  by  election  to  the   presidency. 


TELEGRAPHIC  SERVICE  FOR  PRINCE 
EDWARD  ISLAND. 

At  the  recent  meeting  ot  the  Maritime  Board  of 
Trade,  held  at  Charlottetown,  P.  E.  L,  Mr.  F.  L.  H  is- 
zard,  K.C. ,  brought  up  the  subject  of  the  unsatisfactory 
condition  of  the  telegraphic  communication  between 
Prince  Edward  Island  and  the  mainland.  He  pointed 
out  that  part  of  the  terms  on  which  that  province  entered 
into  the  Dominion  Confederation  were  that  telegraphic 
connection  with  the  mainland  would  be  undertaken  and 
maintained.  There  was  now  only  a  very  poor  service, 
for  which  excessive  rates  are  paid.  He  had  been  told 
that  the  Government  were  considering  the  advisability 
of  having  a  wireless  telegraphic  service  installed. 

Mr.  George  E.  Hughes,  M.P.P.,  said  that  for  a 
part  of  the  year  the  telegraphic  service  was  actually 
their  mail  service,  and  there  was  no  doubt  but  that  a 
large  amount  of  business  was  lost  through  the  lack  of  the 
was  proper  communication.  The  following  resolution 
adopted  ;  "That  in  view  of  the  fact  that  the  telegraph 
service  is  one  which  is  clearly  the  duty  of  the  Federal 
Government  to  remedy,  this  Maritime  Board  of  Trade 
expresses  its  regret  that  nothing  has  yet  been  done  to 
remedy  the  grievances  complained  of,  and  strongly  urge 
upon  the  Government  its  imperative  duty  to  make  the 
service  satisfactory;  and  that  the  representatives  from 
the  Maritime  Provinces  be  requested  to  press  this  mat- 
ter on  the  consideration  of  the  Government,  so  that 
immediate  action  may  be  taken,  and  that  the   secretary 


THE  STATUS  OF  WIRELESS  TELEGRAPHY. 

The  protocol  adopted  by  the  recent  congress  at  Ber- 
lin, Germany,  in  regard  to  wireless  telegraphy  has  been 
signed  by  the  United  States,  Germany,  Austria,  Spain, 
France  and  Russia,  but  not  by  Great  Britain  or  Italy. 
The  principal  provisions  are  that  coast  stations  shall  be 
constructed  so  as  to  allow  communication  with  ships  at 
sea  regardless  of  the  particular  system  carried  by  the 
vessel  and  the  publication  of  technical  explanations  of 
all  systems  in  order  to  facilitate  the  transmission  of 
messages.  It  is  also  provided  that  it  shall  be  the  duty 
of  all  wireless  systems  to  forward  reports  of  accidents 
and  requests  for  assistance.  A  universal  system  of 
charges  is  to  be  introduced.  The  services  are  to  be  so 
regulated  that  signal  stations  will  disturb  each  other  as 
little  as  possible. 

The  delegates  from  the  United  States  to  the  Etheric 
Congress  stated  that  owing  to  the  laws  of  their  countrv 
the  American  Government  would  not  be  able  to  prevent 
private  companies  from  erecting  wireless  .■^tations  mere- 
ly because  they  declined  to  exchange  telegrams  with 
stations  belonging  to  another  system.  The  delegates, 
however,  have  a  general  adherence  to  the  principal  pro- 
mulgated by  the  mnjority  of  their  fellow-confreres. 

The  British  representatives  dissented  from  a  majority 
•of  the  conclusions  adopted.  They  affirmed  that  no' sys- 
tem would  be  used  unless  a  certainty  of  connections 
were  guaranteed. 

The  Italian  representatives  supported  tlie  English- 
men, declaring  that  Italy  could  not  repudiate  its  agree- 
ment with  Signor  Marconi.  They  added,  however,  that 
they  would  try  to  persuade  him  to  modify  his  views  on 
the  subject  in  accordance  with  those  of  the  majority  of 
the  delegates  to  the  convention.  The  British  dele- 
gates agreed  to  submit  the  conclusions  of  the  confer- 
ence to  their  Government,  but  expressed  doubt  as  to 
the  willingness  of  the  English  postal  authorities  to  con- 
cede equal  rights  of  all  systems,  owing  to  the  legal 
status  of  wireless  systems  in   Great  Britain. 


TELEPHONE  NOTES. 

Tlie  Bell  Telephone  Company  lias  no  les^  than  tvvenly-seven 
miU^s  of  conduit  in  Die  city  ot  Montreal,  conlaining  648,266  feei  of 
duct,  besides  another  100,000  feet  of  duct  in  the  brandies  leading- 
into  lanes  and  other  points  ot  distribution.  The  company  has  found 
that  while,  g;enerally  spealiing-,  the  original  cost  of  laying  a  con- 
duit is  five  times  as  much  as  one  of  poles  and  wires,  the  expense 
of  maintenance  is  only  about  15  per  cent.,  owing-  to  the  immunity 
from  storms  and  other  sources  of  damage  existing  above  ground. 
The  principal  danger  and  cause  of  deterioration  in  underground 
stock  so  far,  Mr.  L.  B.  McFarlane  says,  has  been  found  to  be 
from  eloclrolysis,  as  a  result  ot  so  much  electric  current  going 
bacl<  from  the  trolley  car  tracks  to  the  power  house.  The  cur- 
rent follows  the  lead  coverings  of  the  le  ephone  cables,  and 
where  it  leaves  the  electro  ytic  action  sets  in,  resulting  in  the 
lead  covering  being  eaten  oft  the  cable.  Only  the  watchfulness 
of  the  company's  engineers  prevents  serious  damage  in  this  con- 
nection. The  most  serious  objcctoin  to  the  use  of  a  common 
conduit  by  low  potential  concerns  like  telegraph  and  telephone 
companies  and  tiigh  potential  electric  light  and  power  systems, 
is  well  known  to  be  the  difficulty  in  maintaining  complete  isola- 
tion between  the  two,  particularly  in  the  manholes. 

The  city  of  Hamilton,  Ont.,  have  given  the  Bell  Telephone 
Company  an  exclusive  franchise  for  five  years.  The  company  is 
to  pay  $1,450  on  the  execution  of  the  agreement  and  $2,900  a 
year  for  five  years.  The  company  agrees  that  it  will  not  increase 
tlie  rate  charged  the  city  or  the  Board  of  Education,  the  number 
of 'phones  not  to  exceed  125.  It  also  agrees  to  maintain  and  keep 
in  repair  without  charge  the  poles  and  wires  used  in  connection 
with  the  city  police  patrol  system,  and  permit  the  :ity  to  use  the 
cross  arm  on  every  pole  for  the  fire  alarm  wires.  Provision  is 
also  made  that  as  soon  as  the  switchboard  is  in  operation  all  sub- 
scribers will  be  supplied  with  long-distance  instruments  free  of 
charge,  and  that  all  agreements  to  pay  extra  charges  for  these 
instruments  shall  cease  on  January  r,  1904.  The  rates  are  fixed 
at  $30  a  year,  unlimited  calls  for  private  residences;  $25  a  year 
and  2  cents  a  call,  measure  service  plan  for  private  residences;  $20 
a  year,  with  an  allowance  of  100  calls  each  month,  and  2  cents  a 
call  for  all  extra  calls  for  dwelling-houses,  on  a  party  line  not 
more  than  four  on  a  line.  .  The  charges  for  offices  or  for  houses 
used  for  trade,  etc.,  $45  a  year  lor  unlimited  calls;  on  measured 
service  plan,  $25  a  year  and  2  cents  a  call  ;  offices  on  party  lines, 
$35  a  year  with  too  calls  a  month,  and  2  cents  a  call  for  all  calls 
over  100  a  month. 
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DISPLAY  OF  TRANSMISSION  APPARATUS. 

Among  the  many  remarkable  exhibits  at  the  recent  Toronto 
Exposition, that  of  the  Dodge  Manufacturing  Company.Limited.of 
Toronto,  was  worthy  of  particular  note. 

The  exposition  of  a  complete  rope  drive  from  the  main  shaft 
in  the  building,  exploiting  with  remarkable  simplicity  the  Dodge 
continuous  system,  presented  a  clear  demonstration  of  the  ex- 
ceeding efficiency  for  which    it    is   so   famous.      Advantage    was 


^Z^ 


MFG.  CO 


Exhibit  of  the  Dodge  Manifactlring  Company  at  Toronto 
Exhibition. 


also  taken  of  this  opportunity  to  present  to  the  public  eye  the 
Dodge  travelling  take-up  carriage  in  its  relation  to  the  rope  drive. 

The  Dodge  friction  clutch,  one  of  ihe  company's  many  spec- 
ialties, was  attached  to  a  piece  of  shafting  which  served  as  a 
railing  for  the  exhibif.  It  was  thus  in  a  place  convenient  for  tlie 
inspection  of  the  many  interested  spectators. 

Piled  in  great  columns  at  one  side  were  anjther  of  the  com- 
pan's  sp3cialilie> — the  Dodge  split  wood  pulleys.  The  company 
was    somewhat  handic  iped  in  this  line  ol  its  exhibit,  being  unable 


to  do  itself  justice,  as  only  the  smaller  pulleys  could  be  exhibited, 
the  larger  ones  ranging  as  large  as  30  feet  in  diameter. 

The  booth  itself  contained  a  display  of  the  complete  line  of 
couplings,  hangers,  machine  moulded  iron  pulleys,  clutches,  ring, 
chain  and  capilary  self-oiling  bearings,  and  a  full  line  of  grain 
and  elevator  machinery. 

The  exhibit  as  a  whole  did  as  much  credit  to  the  company  as 
could  be  expected,  since  to  demonstrate  Ihe  true  worth  of  the 
Dodge  appliances  would  mean  a  matter  of  years,  as  any  article 
of  a  mechanical  nature  can  be  shown  while  new  in  satisfactory 
operation,  the  only  real  test  being  found  in  subsequent  years  in 
their  continued  efficiency,  freedom  from  repair,  and  long  levity. 
And  as  the  thousands  of  Canadian  mannfacturers  testify,  it  is  in 
these  respects  that  the  supremacy  of  the  Dodge  appliances  is 
maintained. 


IMPORTATION  OF  MACHINERY  INTO 
SOUTH  AFRICA. 

A  consular  report  savs  that  Ihe  importation  of  machinery  into 
South  Africa  is  increasing,  the  total  for  the  last  fiscal  year  ex- 
ceeding $4,000,000  in  value,  as  compared  with  $3,000,000  for 
previous  year.  The  steady  extension  of  the  railroads  in  South 
Africa  accounts  for  the  increased  importation  of  locomotives, 
which  were  valued  in  the  three  years  at  $545,315,  $1,148,095, 
and  $1,963,253,  respectively.  New  lines  of  railroad,  estimated 
at  4,000  'o  5,000  mites  in  length  and  to  cost  about  $100,000,000 
to  $125,000,000,  are  projected.  American  manufacturing  con- 
cerns are  already  in  the  field  ;  thus  the  Westinghouse  Company 
has  a  contract  for  the  construction  of  a  line  of  roads  in  the  De- 
Beers  mining  district.  The  General  Electric  Company,  of  New 
York,  is  to  furnish  to  the  railroad  shops  of  the  Natal  Govern- 
ment 1 19  motors,  6  dynamos  of  300  horsepower  each,  3  electrical 
cranes,  and  other  appliances.  Another  United  States  firm  has 
leceived  an  order  for  7  locomotives  for  the  Cape  Colony  rail- 
roads. The  municipal  tramway  of  the  city  of  Durban  is  being 
constructed  by  an  American  firm. 


Whittaker  &  Company,  2  White  Hart  Street,  Paternoster 
Square,  London,  E.C.,  have  issued  a  valuable  work  entitled 
"  Whittakers  Electrical  Engineers'  Pocket  Book."  The  editor 
is  Kenelm  Edgcumbe,  A.M.  Inst.  C.E..  A.M.I.E.E.,  and  the 
price  is  three  shillings  six  pente  net.  This  book  differjj  in  many 
respects  from  previous  publications  of  a  similar  kind.  It  does 
not  merely  give  a  number  of  formulae,  rules  and  data,  collected 
from  various  sources,  but  contains  a  kind  of  synopsis  on  each 
subject  brought  thoroughly  up-to-date.  The  subject  of  dynamo 
design  has  been  treated  very  fully  and  the  section  on*'Estimating 
for  Electrical  Machinery"  should  be  found  useful. 


The  FIRSTBRQOK  BOX  CO.,  Limited 


liiuft  St.  East, 


TOBONTO 


roppiNS, 

SIDE-BUOCKS 

AND   GKOSS-AKMS 

write  for  particulars. 


CANADIAN  ASSOCIAT!O.M  OF  STATION- 
ARY ENGINEERS 

HEAD  OFFICE,  TORONTO 

Would  be  pleased  to  extend  their  usefulness  by 
forming  new  branches  in  any  district,  town  or 
city  in  Canada  where  seven  or  more  members 
would  be  willing  to  join.  Object  :  Mutual  edu- 
cation and  the  building  up  of  engineers  in  all 
branches  of  the  work.  Write  for  information. 
Address  all  communications  to 


FOR  SALE 


1-50  K  W.  S  K  C.  Generator,2ooo-iooo  voUs.Sooo 
alternations,  will.  2>$  K.W.  Exciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor.  Sooo  Alts. ,500  volts, with 
necessary  Transformer  1000-2000-500. 

1-25  K.W.  R.E.  Co.  B-iPolar  D.  C.  Dynamo, 
wound  for  110  volts,  with  sliding  base,  pulley, 
brushes,  etc  ,  complete. 

2-12^  K.W.  N,  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  lyigjht  &  Cataract 
Power  Cos.  Catharine  street  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THE  VOI.TA  ELECTRIC  STORAGE  CO., 
39  James  street  South, 

Hamilton.  Ont. 


MCGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistry,  Architecture.  Also  full  courses 
in  Arts,  I^aw,   Mediciu::  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 


ISTP 


IK. 


THESYR.ACUSE 
SMELTING   WORKS, 

MONTREAL 

Do  not  do  business  on  calchy  talking 
points  only,  the  quality  of  our  Babbitt 
Metal  and  Solder  and  the  supremacy 
above  other  does  it.  Twenty-two  years 
is  our  experience. 

Our  aim  is  the  best,  we  have  no  com- 
petition if  quality  is  considered. 
Let  us  send  you  a  sample  order. 


FOR  SALE. 

One  10  k.w.,  250  volts  direct  1 
Electric  Co's.  motor,  in  first  class 
be  seen  bv  applying  to  25:  St.  Ja 
treal.     Will  be  sold  at  half  the  ori 


WANTED 

A  40  or  50  Light  Arc  Machine,  S  amperes  : 
Reliance  type  preferred  The  Brantford 
Klectric  Jc  Operating  Co.  (Limited),  Brant- 
ford, Onl. 


of  .111  kinds 
up  to  95°/o. 


MANGANESE 

Floor  Spar,  Witherite, 

Granulated  Battery  Sal 

Ammoniac  ■fe"'fe;ed''i'^; 

OTTO  MINNER  &  CO. 

Arnstadf.  Germany. 


The  CANADIAN  CASUALTY 

and  BOILER  INSURANCE  CO, 

Head  Office  :  N.  E.  Cor.  Adelaide  and  Victoria  Streets,  TORONTO. 

Special  Attention  given  to  Steam  Boilers 

Th.e  Steam  Boiler  Policy  of  the  Canadian  Casualty  and  Boiler  Insurance  Co.  gives  Free  of  Cost- 
Regular  Inspection  of  Boilers,  Free  I  surance  ot  Engineers  and  Firemen,  Public 
Liability  Protection,  and  the  ajTici  of  our  Consul ung  Engineers  —  FREE. 
Write  to-dav  for  Booklet  "To  Steam  Users." 


.\LEXANDER  SUTHERLAND,  D.  D.,  President. 
H,  N.  Bate,  W  S.  Dinnick,  Vice-Presidents. 


A.  G.  C.  DiNNiCK,  Managing  Director 
A.  M.  WiCKENS,  Chief  Engineer. 
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PERSONAL. 

Mr.  Roderick  J.  Parke,  electrical  engineer,  of  Toronto,  is 
at  present  on  a  business   trip    to    British    Columbia. 

Mr.  Thomas  Ahearn,  of  Ahean  &  Soper,  Ottawa,  who  with 
his  wife  and  family  spent  the  summer  in  Europe  on  a  pleasure 
trip,  arrived  home  early  in  September. 

Mr.  T.  H.  Creden,  general  manager  of  the  Cape  Breton  Electric 
Company,  has  tendered  this  resignation  to  accept  an  important 
commission  in  Boston.  He  will  be  succeeded  by  Mr.  E.  S.  Dim- 
mock. 

Mr.  J.  J.  Wright,  manager  of  the  Toronto  Electric  Light  Com] 
pany,  after  spending  three  months  in  Muskoka,  has  returned 
home  in  greatly  improved  condition.  His  friends  hope  to  see 
him  again  "on  deck." 

Mr.  C.  F.  Beauchemin,  who  was  prominentlv  connected  with 
the  formation  of  the  Merchants  Telephone  Company  in  Montreal, 
died  at  Farnham,  Que.,  on  September  26th. 

Mr.  Ernest  Craig,  who  has  been  secretary-treasurer  and 
superintendent  of  the  Standard  Light  &  Power  Company  and  the 
Citizen's  Light  &  Power  Company  in  Montreal  for  the  last  ten 
years,  has  accepted  a  responsible  position  with  the  Toronto- 
Niagara  Power  Company  at  Niagara  Falls. 

Prof.William  J.  Sweetser  has  been  appointed  professor  of  man- 
ual training  and  engmeering  at  Mount  Allison  University,  Sack- 
ville,  N.  B.  Prof.  Sweetser  studied  manual  training  in  the  Cam- 
bridge School,  oneot  the  finest  in  America.  He  graduated  from 
the  Massachusetts  Institute  of  Technology  with  the  degree  of 
B.Sc,  having  made  a  specialty  of  mechanical  engineering. 

Mr.  W.  H.  Moore,  assistant  to  the  president  of  the  Toronto 
Street  Railway  "and  general  manager  of  the  suburban  lines,  was 
seized  with  an  attack  of  appendicitis  while  on  a  business  (rip  to 
Ottawa  last  month.  The  attack  rendered  an  immediate  operation 
necessary.  This  was  performed  in  the  Protestant  General  Hos- 
pital, since  which  time  Mr.  Moore  has  made  rapid  strides  towards 
recovery. 

Mr.  Samual  Rogers,  president  ol  the  Oueen  City  Oil  Company, 
died  at  his  residence,  107  Avenue  Road,  Toronto,  on  Sunday, 
September  26th.  Mr.  Rogers  had  been  in  delicate  health  for  two 
years,  being  troubled  with  an  affection  of  the  heart.  He  was 
6g  years  of  age  and  was  born  in  North  York,  where  Timothy 
Rogers,  great-grandfather  of  the  deceased,  settled  in  iSoo. 
Deceased  established  the  Queen  City  Oil  Company  in  1S77,  his 
son,  Mr.  Albert  Rogers,    now    being   the    acting    manager.    Mr. 


Rogers  was  a  man    of  spendid    business    qualities    and    of   wide 
charity.     He  is  survived  by  a  widow,   two  sons  and  four  daughters. 


SPARKS. 

Whitby,  Ont.,  is  about  to  install  an  electric  light  plant.  The 
work  is  in  charge  of  Mr.  R.  E.  Speakman,  C.  E.,  of  Toronto. 

The  Bell  Telephone  Company  have  made  a  new  proposition  to 
the  Ciiy  Council  of  Ottawa,  agreeing  to  enter  into  a  five-year 
contract  to  furnish  domestic  instruments  at  $25  per  year  and  to 
provide  50  instruments  for  civic  use  free  of  charge. 

It  is  reported  that  Canadian  capitalists  have  secured  the 
Ruthenberg  process  of  making  steel  by  electricity  and  in  the  near 
future  will  construct  a  mammoth  electrolytic  steel  plant  on  the 
Welland  river  at  Chippewa,  utilizing  the  Niagara  power. 

The  Summerside  Electric  Company,  of  Summerside,  P.    E.    I., 
have  just  installed  a  new  Leonard    Corliss   engine   of   200    horse 
power.      The  fly  wheel  is  12  feet   in    diameter,    and    the   engine 
complete  weighs  about  30,000  pounds.       The  plant  of  this    com 
pany  is  now  up-to-date  in  every  particular. 

An  Ontario  charter  has  been  granted  to  the  Thornbury  Gas- 
oline Engine  &  Foundry  Company,  to  manufacture  gas  and  gas- 
oline engines  and  motors,  steam  engines,  electric  motors,  etc., 
at  Thornbury,  Ont.  The  promoters  include  Messrs.  H.  A. 
Carmichael,  of  Thornbury,  and  D.  A.  McDonald,  of  Glencoe. 

Mr.  A.  J.  Andrews, jrepresenling  an  American  syndicate,  has 
submitted  a  proposition  to  the  city  council  of  Winnipeg  to  develop 
the  water  power  of  the  Assiniboine  river.  He  guarantees  to 
develop  immediately  4,000  horse  power  and  to  furnish  the  city 
with  what  power  is  required  at  $40  per  horse  power  pei  year  for 
a  24-hour  service. 

Labor  Day  beat  all  previous  tecords  for  street  railway  traffic 
in  Montreal.  Without  counting  transfers  the  company  carried 
321,419  passengers  and  the  receipts  totalled  $13,939.  The 
previous  highest  recoid  was  the  first  Monday  in  September  of 
last  year,  when  263,794  passengers  were  carried  and  the  receipts 
totalled   $11,223. 

A  resolution  introduced  to  the  Dominion  Trades  Council  pro- 
viding for  the  licensing  of  stationary  engineers,  was  referred 
back  by  the  committee  so  that  a  limit  of  horse  power  should  be 
fixed.  It  is  proposed  to  restrict  the  license  to  25  horse  power 
and  upwards,  so  that  ihe  regulation  will  not  interfere  with  the 
employment  of  stationary  engineers  in  rural  districts  and  for 
threshing  purposes. 


TO   THE  TRADE 


We  are  Building"  Some  of  the 
Largest  High  Tension  Switches 
Ever  Used  in  this  Country.  We 
Can  Build  Yours. 


The  Hill  Electric  Switch  Co.,  Limited, 


426  St.  Paul  Street 

.^ki^ MONTREAL 
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SPARKS. 

The  property  of  the  Coalicook  Electric  Light  &  Power  Com- 
pany came  under  municipal  control  on  October  1st.  Mr.  Bower, 
of  Morrisburjr,  has  been  engaged  to  take  charge. 

Messrs.  Cadmas  &  Coe,  exporters,  New  York  City,  have 
recently  purchased  from  J.  C.  Wilson  &  Co.,  Glenora,  Ont.,  for 
a  client  abroad,  the  complete  outfit  for  the  equipment  of  a  water 
power  thiir  customer  is  developing.  The  outfit  is  to  consist  of 
an  8-inch  "Little  Giant  "  water  wheel,  the  necessary  iron  flume, 
shafting,  gearing,  couplings,  flat  and  upright  bearings,  etc. 

The  Canadian  Bullock  Kleclric  Manufacturing  Company  have 
secured  the  contract  for  the  electrical  equipment  of  the  Sudbury 
Power  Company,  It  embraces  100  k.w.  in  3-phase  generators, 
60  cycle,  two  40  k.w.  exciters  direct  connected  to  water  weeels, 
six  step-up  transformers,  and  three  step-down  transformers.  The 
chief  engineer  of  this  work  is  Mr.  T.  T.  Simoson,  of  Deschenes, 
Que. 

The  Montreal  Star  is  authority  for  the  statement  that  Messrs. 
Brown,  McFarlane  &  Co.,  a  Glasgow  (Scotland)  firm  of  turbine 
engine  manufacturers,  are  making  arrangements  with  the 
Canadian  Pacific  Railway  Company  for  the  installation  of  tur- 
bines in  the  latter's  lake  boats.  Mr.  McFarlane  looks  forward  to 
the  day  when  air  steamships  on  the  great  lakes  will  be  fitted 
with  them. 

Attention  is  called  to  the  advertisement  in  this  number  of  the 
Canadian  Casualty  &  Boiler  Insurance  Company,  whose  head 
office  is  in  Toronto.  The  managing  director  of  this  company, 
Mr.  A.  G.  C.  Dinnick,  is  a  gentleman  of  wonderful  abilitj'  and 
great  business  experience.  He  has  associated  with  him  the  best 
possible  men  for  the  positions  required  in  the  inspection  and 
insurance  of  boilers,  etc. 

An  electric  car  ran  at  the  rate  of  108  4-5  miles  an  hour  at 
Berlin,  Germany,  on  September  17th,  which  is  said  to  be  the 
highest  speed  ever  attained.  The  engineers  in  charge  of  the 
experiments  expect  that  125  miles  an  hour  will  be  reached.  It 
was  found  last  year,  when  a  speed  of  99^^  miles  was  achieved, 
that    the   70-pound  rails  and  ordinary   ballasted   roadbed  would 


not  stand  the  strain.  Since  then  the  roadbed  has  been  recon- 
structed with  broken  basalt  and  closely  set  with  pine  ties  faced 
with  oak,  so  as  to  combine  the  springiness  of  the  pine  and  the 
hardness  of  the  oak.  The  new  rails  weigh  a  little  over  100 
pounds.  Alterations  have  also  been  made  in  the  motor.  The 
details  of  the  experiments  are  kept  secret,  but  a  summary  of  the 
results  will  probably  be  published  at  the  end  ot  the  trials. 


MOONLIGHT  SCHEDULE  FOR  NOVEMBER. 
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NEW  TRANSFORMING  AND  DISTRIBUTING 

STATION  OF  THE  MONTREAL  LIGHT, 

HEAT  AND  POWER  COMPANY. 

By  J.  A.  Burnett. 
Coincident  with  the  reconstruction  of  the  Chambly 
hydraulic  and  electrical  development  and  the  acquisition 
by  purchase  of  the  Lachine  Rapids,  Hydraulic  and 
Land  Company  on  behalf  of  the  Montreal  Light,  Heat 
and  Power  Company,    the    management   of   the  latter 


position  to  and  do  quote  rates  to  large  users  of  powe 
as  to  in  most  cases  supplant  steam  power.  Apart  from 
the  mere  question  of  cost,  the  use  of  electric  power 
presents  such  features  as  steadiness  of  operation, 
reliability  and  freedom  from  interruption,  minimum 
expense  tor  attendance,  and  economy  of  floor  space. 
Such  characteristics  have  therefore  brought  about  the 
introduction  of  electric  power  in  large  industrial 
establishments  in  the  city  of  Montreal  and  vicinity. 


Central  Station,   Montreal  Light,   Heat  &  Power  Company —View  Showing  Induction  Motor 

Blower  Units  and  Synchronous  Motor  Generator  Sets  ;  on  Gallery 

Controlling  Panels  and  27-PANEL  Feeder  Switch-Board 

company  decided  to  abandon  their  10,000  volt  lowering  Prominent  among  such  users  of  power  are:  Montreal 

transforming  station  on  Piince  street  and  to   construct  Street  Railway  Company,  using  4,000  k.w. ;  Dominion 

a  suitable  new  transforming  and  distributing  station  of  Cotton  Mills  Company,  2,500  k.w.  ;    Canadian    Pacific 

such  size  and  capacity  as  to  provide  for  future   require-  Railway  Company,  general  shops,  1,500  k.w. ;  Canadian 

ments.     The  demand  for  light  and  power  in  Montreal  Rubber   Company,    1,000    k.w.;   Montreal  Water  and 

and   its    suburbs    has    within   late   years  increased  at  a  Power  Company,  1,000  k.w. ;  Montreal   Water  Works, 

phenomenal  rate.  municipal,  500  k.w. 

Montreal  being  a  city  with  favorable  advantages  for  The  above  represent  the  larger  users   of  power    and 


manufacturing,  has  seen  existing  manufacturing 
industries  largely  extended  and  new  ones  from  time  to 
time  inaugurated.       The  use  of  electric  power  is  favor- 


the  list  is  continued  down  to  small  but  very  numerous 
users,  havmg  motors  for  ice-cream  freezers,  dental 
labotatories,    fans    for    cooling,    horse   clippers,    wood 


ably    considered  for   such  industries,   especially  as  the      chopping  establishments,    church  organs,    laundries  in 
Montreal    Light,    Heat   and    Power  Company  are  in  a      private  residences,  and  elevators  in   houses  where  the 
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inmates  prefer  such  means  of  ascending  indoors  to   the      street    end    of   ths    builUing    being    composed    of    this 
old-fashioned  and    more   laborious    method  of  walking      material. 


upstairs.  Altogether  the  application  of  electric  power 
in  Montreal  is  getting  to  be  well  nigh  universal,  and  in 
the  case  of  such  establishments  as  the  Dominion 
Cotton  Mills  Company  it  is  an  impressive  sight  to  view 
the     large    mills     of    this     concern,     with    some    1200 


The  heating  of  this  structure  is  furnished  to  a  great 
extent  by  the  transformer  internal  losses,  which  at 
time  of  full  load  approximate  500  k.w. 

Other  features  of  this  building  are  the  ample  width 
ot  switchboard  galleries,  21  feet,  and  the  liberal  amount 
of  daylight  when  such  is  available. 
The  artificial  lighting  consists 
of  rows  of  incandescent  lamps 
suspenaed  from  the  roof  trusses 
and  a  row  of  a.c.  arc  lamps  sus- 
pended over  the  switchboard  gal- 
leries. An  auxiliary  gas  supply 
is  connec;ed  to  gasoliers  attached 
to  the  gallery  hand  rail.  These 
are  kept  lit  after  dark,  so  that 
under  no  circumstances  will  the 
building  be  put  in  total  dark- 
'  nes=. 

The  switchboard  gallery  floor- 
ing is  composed  of  2j/^  inch  slate 
laid  on  15  inch  I  floor  beafns, 
■  Spaced  4  ft.  2  in.  centers.  '  The 
main  and  basement  flooring  is 
ot  granolithic  composition. 

The  outside  walls  of  the.  build- 
ing are  constructed  of  Laprairie 
operatives,  being  entirely  operated  by  electric  power  pressed  brick.  Inside  for  10  feet  is  provided  white 
with  a  distant  water-power  as  the  prime  mover.  enamel  brick,  and  above  thai  Milton  brick  of  a  pleasing 

The    electrical    power    generated  by  water-power  at      buff  color.     The  roof  is  very  substantial,  being  10  inches 


Central  Station,  Montreal  Lu;ht.   Heat  and  Power  Company — \'iew  Showini;  Ten 
2,750  K.W.  Transformers,  Tra\  ellini;  Crane  and  D.C.  Switchboard  Panels. 


thick  of  terra-cotta,  over  which  is  applied  a  waterproof 
asphalt  roof  i  inch  thick.  The  building  interior  meas- 
ures 118  feet  X  122  feet  6  inches. 

The  apparatus  installed  comprises  a  25,000  volt  high 
tension,  a  4,800  volt  transformer' switchboard,  and  a 
4,800  volt  distributing  feeder  switchboard.      The    high 


Lachine,  Chamhiy,  and  Shawinigan,  and  distributed  by 
the    Montreal    Light,    Heat    and    Power  Company  for 
lighting  and  industrial  purposes,    yearly  supplants  the 
consumption  of  the  large  estimated  amount  of  175,000 
tons  of  coal,  or  560  tons  for  every  working  day    in    the 
year,     thus     introducing     into     municipal     matters    an 
economic    factor    of   basic 
importance.  The  necessity, 
therefore  of  a   suitably  de- 
signed   transforming     and 
distributing      station      for 
such  a  system  is  thus  made 
apparent. 

This  station,  designated 
by  the  company  owning  it 
Central  Station,  and  one 
of  the  largest  of  its  kind 
in  the  world,  was  com- 
menced August  19,  1901, 
and  by  May,  1902,  appar- 
atus was  being  installed 
therein,  work  having  been 
continued  throughout  the 
winter,    except    for  a    few 

weeks'  interruption  due  to  Centkx;  simion,  Momkiai  Light,  Heat  and  Power  Company— View  Showing  A. C.  Arc 
excessively  cold  weather.  Lu.hung  Suhlhboaku  ;    on  Gallery,  A.C.   Switchboard   Controlling  Transformer 

'  .'  Blower  Motors,  D.C.  Switchboard  Panels,  and  i/-Panel  ."^.C.  Feeder  Switchboard  ; 

The     building     occupies  g^  Upper  Gallery,  Lightning  Arresters. 

the     block      bounded      by 

Wellington,  Prince,  Ottawa  and  Queen  streets,  a  situa-  tension  switchboard  comprises  four  incoming  line  and 
tion  well  adapted  for  distributing  purposes.  It  is  strictly  five  transformer  primary  panels.  The  transformer 
fireproof  and  is  at  all  points  at  least  80  feet  distant  from  switchboard  comprises  five  operating  and  two  total 
any  neighboring  buildings.  The  windows  are  provided  output  instrument  panels.  The  distributing  feeder 
with  steel  framings  and  j{"  thick  wired  glass  panes.  switchboard  comprises  sixteen  and  eleven  panels,  each 
Wood  has  as  far  as  possible  been  carefully  eliminated  capable  of  controlling  1,000  k.w.  at  4,800  volts.  The 
thoughout  this  biilding,  only   the  doors  at  the  Ottawa      circuit    breakers    with    which    these    panels    are    pro. 
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vided  are  automatic,  the  fin^  break  taking  place 
in  oil.  These  circuit  breakers  are  intended  to  open 
under  short  circuit  conditions  and  are  inclosed  in  a 
brick  walled  cell,  with  2  inch  soap-stone  cover.  This 
feature  is  shown  in  Fig.  2. 

On  the  ground  floor  and  immediately  under    the    dis- 


n.  down  draft  d'scharge  outlets,  and  deliver  air  into 
the  chamber  at  about  ^  to  i  oz.  pressure  per  square 
inch.  This  air  is  blown  down  into  the  air-chamber, 
and  then  rises  through  the  bases  of  the  transformers, 
percolating  through  the  copper  and  iron  interior  struc- 
ture.    This  is  shown  in  Fig.   5.     The  transformer  bas- 


tributing  switchboard    is   located    a    set    of    27    circuit      es  have  an  opening  3  ft.  5  in.  x  3  ft.  9  in.  to   permit    of 
breakers,  similiiir  to  those  above.       These  are  intended     free  air    circulation.     The   permissable  temperature  rise 

toi  continuous  operation  is  35 
degrees  C.  above  the  surrounding 
air.  The  ten  transformers  require 
60,000  cubic  feet  of  air  per  minute 
for  cooling.  This  air  is  used  for 
heating  the  building,  as  before 
mentioned. 

The    transformers    are    perman- 
ently   connected     in       pairs  ;    the 
primaries      three      phase      25,000 
volts,    the    secondaries    2,400    or 
4,800    volts,     two    phase,     which 
is  the  system    now   in    use  by   the 
Montreal    Light,    Heat    &    Power 
Company      for    distributing     pur- 
poses. Each  transformer  secondary 
requires  four  1,000,000  cm.  cables 
to  carry  its  output  to  the  transform- 
er switchboard  bus-bars.      In  run- 
to  handle  grounded  or  defective  circuits.      This    set    is      ning  these   cables,  care   had  to   be  exercised  to   avoid 
called  the    "  emergency  board."       Each  feeder  panel  is      iron  clamps,   due  to  the   resulting   heating  effects.      All 
provided  with  a  time    element    overload    relay.     These      bushings,  etc.,  are  of  non-magnetic  material. 


Exterior  of    Central  Station,    Montreal  Light,    Heat   and   Power   Companv- 
This  View  Shows  Exit  of  Overhead  Feeders. 


This  station  also  contains  a  complete  switchboard 
for  the  alternating  current  arc  street  lighting,  there 
being  30  constant  current  transformers  nnd  regulators, 


open  the  circuit-breakers  under  overload  conditions.  A 
feature  of  this  board  is  the  interlocking  mechanism  ar- 
rangements. This  insures  that  a  defective  or  grounded 
feeder  must  be  removed  from  the  main  bus-bars  before 
being  thrown  on  to  the  emergency  bus-bars  or  vice- 
versa. 

The  high-tension  switchboard  is  merely  a  selector 
board  and  its  switches  are  only  intended  to  open  the 
transformer  primaries  under  no  secondar)'  load  con- 
ditions. The  transformers  are  controlled  at  their  low 
tension  ends  through  single-pole  oil-break  circuit- 
breakers,  each  of  1,200  amperes  capacity. 

The  high-tension  switchboard  is  connected  to  the 
transformer  primaries  by  means  of  a  three  conductor 
No.  0000  B.  &  S.  gauge  paper  insulated  cable,  design- 
ed for  25,000  volts  working.  A  section  of  this  cable 
is  shown  in  Fig.  3.  The  outside  diameter  of  this  cable 
is  three  inches.  There  is  some  12,000  teet  of  this 
cable  in  use  on  the  incoming  lines,  between  the  Central 
Station  and  the  Victoria  Bridge, and  comprising  part  of 
the  Chambly  transmission  line.  In  the  Central  Sta- 
tion this  cable  is  run  in  brick  trenches,  as  shown  in 
Fig.  4. 

A  noticeable  feature  of  this  equipment  is  the  bank  of 
voltage  lowering  transformers,  ten  in  number.  These 
are  of  the  air-cooled  type,  no  oil  being  used  for  insu- 
lating ;  they  are  rated  at  2750  K.W.  capacity  each, and 
are  of  the  following  dimensions  :  Height,  8  ft.  6  in.  ; 
base,  4  ft.  7  in.  x  4  ft.  1 1  in.  ;  weight,  24,000  lbs.  They 
are  the  largest  transformers  in  the  world.  A  view  of  each  regulating  and  supplying  a  fifty  lamp  circuit.  Two 
one  of  these  transformers  is  shown  in  Fig.  i.  motor-generator  sets  are  provided  for  the  D.  C.  power 

The  heat  generated  by  the  iron  and  copper  losses  is  service.  These  sets  consist  of  a  Type  13  S.  K.  C. 
taken  away  in  the  following  manner  :  Three  sets  of  synchronous  motor  direct  connected  to  a  200  K.  W.  D. 
induction  motor  and  blower  units  are  installed  over  a  C.  multipolar  250  volt  generator.  These  sets  have 
brick  air  chamber,  measuring  65  ft.  x  37  ft.  x  8  ft.  switchboard  panels  separate  from  the  A.  C.  switch- 
high.      These  blowers,  six  in  number,  have   32  in.  x  32      boards  before  mentioned.      A  novel  form  of   insulating 


Fig. 


— 2,750  K.  W.  25,000  Volt  Westingholse  Air  Blast 
Transformer — The  Largest   Transformer 
IN  the  World. 
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and  flexible    coupling   is    used    on     these    sets    and   is 
shown  in  fig.  6. 

The     upper  gallery   shown   on  the  illustration  is  in- 
tended for  the  lightning  arrester  equipment. 


JUTE     riUUINW 


Fig.  3. — 25,000  Volt  3  Conductor  No.  0000  B  &  S  Gauge 
Paper  Insulated  and  Lead  Covered  Cable. 

A  15-ton  capacity  three-motor  electric  overhead 
travelling  crane  with  a  73-foot  span  is  used  for  picking 
up  and  handling  station  apparatus.  A  roomy  basement 
is  also  provided  with  8  feet  headroom.  This  basement 
contains  cable  ducts  and  trenches  for  the  switchboard 
and  feeder  cables.       Lavatories  and  clothes  lockers,  as 


well  as  a  gas  stove  for  heating,  are  provided  for  use  of 
the  station  attendants. 

The  output  of  this  station  is  at  present  27,500  k.w. 
and  floor  space  is  reserved  for  an  ultimate  installation 
of  sixteen  lowering  transformers,  or  44,000  k.w. 
Ample  space  is  reserved  for  any  desired  switchboard 
extension  considered  necessary. 

This  station   is    served  from  the  following  sources  : 


^'■a^s"'  '  ~T"~        • 


Fig.  4.— Method  of  Running  25,000  Volt  Cable. 

Lachine,  Chambly,  and  Shawinigan  ;  the  daily  load 
reaching  25,000  k.w.  around  6  p.m.  A  steam  reserve  of 
5000  k.w.  is  also  available  and  connected  by  suitable 
feeders  to  the  distributing  switchboard  busbars.  This 
steam  reserve  is  contained  in  a  station  distant  about 
500  feet  from  the  central  station,  and  a  smaller  plant  of 
about  1000  k.w.  is  contained  in  a  station  on  Water 
street  about  two  miles  distant. 

Fig.  2  shows  the  method  adopted  for  the  exit  of  the 
overhead  lines.     A  series  of  floor  tubes  about  24  inches 
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long  were  inserted  in  the  walls  during  construction, and 
tnrough  these  the  feeders  were  run,  the  outside  lines 
being  deadened  on  the  outside  fixtures. 

Figures  relating  to  capacity  and  floor  area  are  ot 
interest.  The  floor  area  of  the  central  station  is  14,500 
feet  and  the  ultimate  capacity  44,000  k.w.,  giving  an 
output  per  square  foot  of  floor  area  ol  some  3  k.w. 
Tho  sources  of  energy  available  through  this  station  are 
as    follows  :    Lachine    water   power,     present  capacity 


and  turbines  ;  but  it  needs  only  a  glance  at  the  modern 
turbine  to  perceive  mecl  anical  features  which  must 
meet  with  approbation.  The  velocities  dealt  with  when 
working  in  steam  are  immensely  greater  than  can  ever 
be  experienced  with  water.  Thus,  with  a  head  of  220 
feet  the  velocity  of  the  water  entering  the  turbine  could 
not  exceed  113  feet  per  second.  In  the  case  of  the 
DeLaval  type,  however,  where  the  steam  expands  in  a 
diverging    nozzle   from    initial    pressure    to    condenser 


£-S~<^W£:/^^ 


^      Z' 


/^ZOC^      l.£v 


Fig.  5. — Diagram  Showing  Air  Circulation. 


6,000  k.w.,  distance  5  miles;  Chambly  water  power, 
15,000  k.w., distance  17  miles;  Shawinigan  water  power, 
10,000  k.w.,  distance  85  miles  ;  steam  reserve.  Queen 
street  station,  4,000  k.  w. ,  500  feet  ;  steam  reserve, 
Water  street  station,  1,000  k.w.,  2  miles. 

In  conclusion  it  may  be  sts^ed  that  no  expense  or 
effort  has  been  spared  on  the  part  of  the  Montreal 
Light,  Heat  and  Power  Company  to  make  this  instal- 
lation a  perfect  one  of  its  kind. 


THE  STEAM  TURBINE. 

Before  the  mechanical  section  of  the  Canadian  Society 
of  Civil  Engineers  in  Montreal  Prof.  Homer  M.  Jaquays 
recently  read  an  interesting  paper  on  the  steam  turbine. 


pressure,  it  is  estimated  that  velocities  of  4,000  feet  or 
more  per  second  must  be  employed.  After  carefully 
describing  the  differences  between  the  various  turbines. 
Prof.  Jaquays  went  on  to  give  comparisons  and  results 
attained  in  experiments  running  over  extended  periods 
with  the  different  types. 

After  the  paper  an  interesting  discussion  took  place 
which  brought  out  the  wonderful  advances  made  in  the 
steam  turbine,  so  that  its  economy  is  now  equal  to  the 
best  reciprocating  engines.  It  is,  however,  limited  by 
the  fact  that  its  high  speed  renders  it  applicable  only 
to  fast  ruhning  machinery  and  in  the  smaller  sizes  it  is 
not  very  economical.  The  turbine  engine,  however, 
has  many    advantages,  it    has    less   weight,  and  hence 


INSULATING     AND     rLEXIBLC    STCCL  COUPLING  — 


He  pointed  ojat  that  the  turbine  is  the  oldest  type  of 
steam  engine,  and  has  always  attracted  more  than  an 
ordinary  amount  of  attention,  which  has  considerably  in- 
creased since  1884  and  1889,  when  patents  were 
awarded  to  Hon.  Charles  Algernon  Parsons  and  Dr. 
Gustave  DeLaval,  respectively.  Trevithick,  Pilbrow, 
Wilson,  and  a  few  others  grasped  the  salient  features 
of  the  modern  turbine,  but  it  needed  modern  workshop 
facilities  with  the  attendant  accuracy  and  attention  to 
detail  to  make  it  a  commercial  success. 

Previous  to  the  last  decade  conservative  engineers  in 
general,  undoubtedly,  looked  askance  at  rotary  engines 


requires  the  minimum  of  foundation  ;  it  requires  very 
much  less  space  ;  there  is  practically  no  vibration. 
Among  its  chief  recommendations  are  the  facts  that 
it  requires  no  special  attention  and  little  lubricating, 
and  last,  but  not   least,  its  extreme  simplicity  of  parts. 


Some  of  the  aldermen  of  Hull,  Que.,  favor  the  introduction  of 
electric  powei  for  the  operation  of  the  waterworks  plant. 

Kingston  capitalists  have  purchased  the  Mississippi  Falls  water 
power  located  about  eight  miles  east  ol  Mississippi  Station,  and 
will  likely  lake  steps  to  develop  the  power  and  transmit  it  to 
Kingston  and  other  points.  It  is  said  that  8,000  horse  power  can 
be  obtained. 
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THE  CANADIAN  WESTINGHOUSE 
COMPANY. 

At  a  meeting  held  in  Hamilton  on  October  loth,  and 
presided  over  by  Mr.  George  Westinghouse,  the  Can- 
adian Westinghouse  Company,  Limited,  was  organ- 
ized, with  a  capital  of  $2,500,000.  The  new  company 
is  a  consolidation  of  all  the  Westinghouse  interests  in 
Canada,  which  heretofore  had  been  conducted  individ- 
ually. It  will  take  over  all  the  property,  patents  and 
other  interests  of  the  succeeded  companies,  including 
the  sales  organization  and  business  of  Ahearn  &  Soper, 

of  Ottawa. 

The  following  board  of  directors  have  been  elected  : 
George  Westinghouse,  of  Pittsburg  ;  C.  F.  Size,  ot 
Montreal  ;  H.  H.  Westinghouse,  George  C.  Smith, 
Frank  H.  Taylor,  L.  A.  Osborne,  all  of  Pittsburg  ; 
Thomas  Ahearn,  of  Ottawa  ;  Hon.  J.  M.  Gibson,  of 
Hamilton  ;  W.  Y.  Soper,  ot  Ottawa  ;  Paul  J.  Myler,  of 
Hamilton. 

The  Executive  Committee  as  formed  will  consist  of 
the  following  gentlemen:  H.  H.  Westinghouse,  F.  H. 
Taylor,  L.  A.  Osborne,  George  C.    Smith,    and  W.  Y. 


has  been  appointed  manager  of  the  Montreal  office, 
while  Mr.  T.  F.  Dryden  will  continue  in  charge  of  the 
Toronto  district  sales  and  will  be  located  at  the  Tor- 
onto offices. 

When  it  is  considered  that  the  Westinghouse  Manu- 
facturing Company  alone  have  had  sales  in  the  Dom- 
inion to  about  $2,000,000  annually,  the  importance  of 
this  addition  to  the  Canadian  industry  cannot  be  over- 
estimated. The  business  in  Canada  has  grown  to  such 
proportions  that,  in  line  with  the  policy  of  Mr.  George 
Westinghouse  to  establish  works  in  the  countries  served, 
the  Canadian  Company  was  essential  to  the  proper  care 
and  conservation  of  the  demands  and  interests  ot  the 
Dominion.  No  doubt  it  will  soon  become  one  of  the 
largest  manufacturing  establishments  in  this  country. 


Mr.   Paul  J.  Mvler, 
General  Manager  Canadian  Westinghouse  Company. 

Soper.  The  officers  as  elected  are :  George  Westing- 
house, president;  H.  H.  Westinghouse,  ist  vice-presi- 
dent; F.  H.  Taylor,  2nd  vice-president;  Paul  J.  Myler, 
general  manager  and  treasurer;  John  H.  Kerr,  sec- 
retary. 

While  only  the  ten  directiors  named  were  elected,  the 
Board  when  complete  will  consist  of  fifteen  members, 
the  remaining  five  to  be  named  from  among  the  Can- 
adian gentlemen  interested. 

Ground  has  already  been  broken  for  the  new  works 
to  be  built  in  Hamilton  and  the  erection  ot  the  buildings 
will  follow  as  fast  as  possible  under  the  direction  of 
Westinghouse,  Church,  Kerr  &  Company  and  Mr. 
F.  A.  Merrick,  superintendent  of  the  electrical  depart- 
ment of  the  Canadian  Westinghouse  Company. 

The  Canadian  Company  took  over  the  business  of  the 
Westinghouse  Company  on  November  1st.  The  prin- 
cipal sales  offices  are  located  in  the  Lawlor  Building, 
corner  King  and  Yonge  streets,  Toronto,  and  in  the 
Liverpool,  London  and  Globe  Building,  Montreal.  Mr. 
T.  C.  Frenyear,  of  Buffalo,  has  been  placed  at  the 
head  of  the  sales  organization  as  sales  manager,  and  is 
now  located  at  the  Toronto  office.     Mr.  Henry  D.  Bayne 


TREATISE  ON  THE  NERNST  LAMP. 

A  valuable  treatise  on  the  Nernst  lamp  has  just  been 
compiled  by  Mr.  A.  J.  Wurts,  electrical  engineer  of  the 
Westinghouse  Company,  who  has  developed  the  Nernst 
lamp  to  its  present  practical  efficiency.  It  is  a  text 
book  of  the  highest  character  and  will  prove  of  value 
and  interest  not  only  to  the  electrical  profession  but 
also  to  students  of  electrical  science.  The  construction 
and  characteristics  of  the  Nernst  lamp  are  explained  in 
an  able  manner,  and  voltage  charts  are  shown  of  par- 
ticular interest.  The  following  useful  notes  concerning 
the  lamp  are  given  : 

(i)  The  heater  of  a  Nernst  lamp  will  be  cut  into 
circuit  in  a  six  glower  lamp  when  four  glowers  are 
burned  out,  in  a  three  glower  lamp  when  two  glowers 
are  burned  out,  in  a  two  glower  lamp  when  two  have 
burned  out,  and  in  a  one  glower  lamp  when  its  glower 
has  burned  out. 

(2)  The  greater  the  number  of  alternations,  the 
longer  the  life  of  the  glower. 

(3)  It  is  not  desirable  to  place  a  Nernst  lamp  inside 
of  an  outer  globe.  The  Nernst  lamp  is  a  finished  lamp 
in  itself,  and  the  shell  or  housing  of  a  Nernst  lamp  will 
cast  a  shadow  on  the  outer  globe,  producing  an  inartis- 
tic effect. 

(4)  The  power  factor  of  a  Nernst  lamp  is  100%  and 
the  watt  consumption  is  equal  to  the  product  of  the 
volts  times  the  amperes. 

(5)  A  220  volt  lamp  runs  at  the  same  efficiency  as  a 
240  volt  lamp,  but  the  latter  will  have  a  corresponding- 
ly higher  candle  power  and  watt  consumption. 

(6)  If  all  the  distinguishing  marks  on  two  Nernst 
lamp  bodies  are  removed,  the  size  of  the  ballast  wire 
will  quickly  determine  whether  the  lamp  belongs  to  the 
no  volt  or  the  220  volt  type,  the  smaller  wire  indicat- 
ing the  higher  voltage. 

(7)  The  voltage  of  a  single  heater  tube  for  a  220  volt 
lamp  is  no  ;  the  voltage  of  a  single  heater  tube  for  a 
1 10  volt  circuit  is  55. 

(8)  Glassware  should  be  attached  loosely  to  the 
lamp  bodies,  allowing  for  expansion  and  contraction. 

(9)  Large  globes  should  be  protected  with  a  wire  net. 


Mr.  Charles  Copeland  has  purchased  the  electric  light  plant  at 
Elmvale,  Ont. 

The  Star  of  the  East  Gold  Mining  Company  have  purchased 
from  the  Canada  Company  the  old  Snyder  Depot  property,  mill 
site  and  water  power  on  the  Mississippi  river  at  foot  of  Lake 
Wassanga,  Frontenac  county.  It  is  proposed  to  repair  the  dam 
and  install  an  electric  plant  for  the  operation  of  the  mine,  one 
mile  distant. 
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I    QUESTIONS  AND  ANSWERS    i 

I.  When  measuring  the  power  taken  by  an  induction 
motor  which  has  condensers  on  it,  where  should  I  con- 
nect in  my  instruments,  between  the  service  and  the 
condensers,  or  between  them  and  the  motor? 

Ans. — If  you  are  usingf  a  wattmeter,  and  want  to 
measure  very  accurately,  and  to  get  the  power  con- 
sumption of  the  motor  only,  the  instrument  should  be 
wired  in  between  the  machine  and  the  condensers.  On 
the  other  hand,  if  you  are  trying  to  get  a  commercial 
reading,  you  should  include  the  power  taken  by  the 
condensers  as  well,  when  the  meter  should  be  connect- 
ed into  the  service  wires.  This  will  give  a  slightly 
larger  reading  than  that  ot  the  motor  only,  but  a  cus- 
tomer should  pay  for  the  losses  in  the  condensers  ju:t 
as  much  as  for  the  power  consumed  in  the  motor.  If 
you  are  using  an  ammeter  it  must  be  put  into  the  ser- 
vice wires,  otherwise  you  will  get  a  reading  which  may 
be  very  deceptive,  as  the  current  in  the  lines  to  the 
motor  between  it  and  the  point  where  the  condensers 
are  tapped  in,  is  usually  considerably  larger  than  that 
in  the  service  wires. 


2.  Will  you  please  explain  what  there  is  peculiar 
in  the  Meridian  lamp  that  makes  it  of  such  a  high 
efficiency.  Why  cannot  all  incandescent  lamps  be 
made  of  the  same  efficiency  ? 

Ans. — The  Meridian  lamp  is  really  an  ordinary  in- 
candescent lamp,  that  is,  it  has  a  filament  of  the  same 
composition  as  the  other  types,  but  the  secret  of  high 
efficiency  lies  in  the  addition  of  a  reflector  to  the  upper 
half  of  the  bulb.  This  sends  all  the  light  rays  which 
ordinarily  would  go  up,  and  thus  be  wasted,  down  in- 
to the  space  below  the  lamp.  The  light  in  this  di- 
rection is  thus  much  greater,  or  in  other  words,  is  of 
larger  candle  power  for  the  same  energy  consumption, 
which  constitutes  high  efficiency.  As  a  further  aid  to 
the  vertical  distribution  of  the  rays  of  light,  the  fila- 
ment is  placed  so  that  its  axis  is  mainly  horizontal,  in- 
stead of  being  vertical,  as  in  the  majority  of  the  other 
types.  All  incandescent  lamps  are  not  made  after  this 
pattern  because  it  is  a  patented  article,  and  further,  a 
large  part  of  them  are  used  for  general  illumination, 
that  is,  to  throw  light  in  all  directions,  whereas  the 
Meridian  sends  most  of  it  directly  downwards,  and 
over  a  comparaitvely  limited  area. 


3.  What  kind  of  tie  wire  is  best  to  use  when  putting 
up  an  aluminum  line? 

Ans. — Just  as  you  use  a  copper  tie  wire  for  tying  a 
copper  line,  it  is  considered  desirable  to  use  an 
aluminum  tie  if  the  line  is  of  that  matter.  This  is  done 
bacause  if  you  used  dissimilar  metals  it  might  give  rise 
to  an  electrolytic  action  at  the  points  of  contact,  more 
especially  if  there  were  any  salts  present  in  the  air.  If 
the  main  line  wires  are  bare,  the  ties  would  be  bare 
also,  as  there  is  no  object  in  going  to  the  expense  of 
weatherproofing  them.  On  the  other  hand,  if  the  line 
is  weatherproof  the  ties  should  be  covered  in  a  similar 
way,  as  a  bare  tie  would  soon  cut  into  the  covering  on 
the  line  wire. 


up  a  three-phase  transmission  line  about  twelve  miles 
long,  the  pressure  being  10,000  volts.  Which  kind  of 
insulator  would  be  the  best  for  use  to  use,  glass  or 
porcelain  ? 

Ans. — It  is  impossible  to  lay  down  a  hard  and  fast 
rule,  each  style  having  its  good  points.  Porcelain  is 
stronger  and  thus  will  stand  heavier  blows  without 
breaking  ;  but  the  glaze  sometimes  cracks  under  the 
action  ot  extreme  cold,  and  thus  destroys  the  insulation. 
On  the  other  hand,  it  does  not  so  readily  condense 
moisture  on  its  surface,  and  so  maintains,  on  the  whole, 
somewhat  better  insulation  in  damp  situations,  though 
where  there  is  much  smoke,  such  as  along  railroads 
or  in  cities,  a  film  of  dirt  soon  covers  any  style  of  insu- 
lator, and  thus  makes  them  all  more  nearly  equal. 
Glass  has  the  advantage  of  passing  more  light  through 
it,  which  in  some  situations  becomes  a  value,  as  it 
tends  to  prevent  cocoons  and  cobwebs  forming  in  the 
grooves.  On  the  whole,  unless  your  plant  presents 
some  very  special  features,  we  do  not  think  that  you 
would  find  much  difference  between  one  type  and  the 
other — and  glass  is  cheaper. 


5.  Why  is  there  such  a  difference  between  carbons  for 
enclosed  arc  lamps  and  those  for  the  open  type  ?  What 
would  happen  if  you  used  common  carbons  in  an  open 
arc  lamp  ?     What  are  cored  carbons  used  for  ? 

Ans. — The  difference  in  structure  is  that  the  ordi- 
nary carbon  is  made  of  petroleum  or  gas  retort  coke, 
whereas  those  for  enclosed  lamps  are  composed  prin- 
cipally of  lamp-black.  The  more  expensive  construction 
is  necessary  because  the  ordinary  carbon  contains  im- 
purities which  would  blacken  the  enclosing  globe 
too  quickly,  besides  burning  at  a  lower  temperature 
and  thus  not  giving  so  much  light.  Further  than  this, 
foreign  matter  of  any  kind  is  apt  to  cause  flaming  and 
hissing.  Another  point  is  that  the  ordinary  carbon  is 
not  straight  enough,  nor  is  the  diameter  sufficiently 
uniform,  to  allow  it  to  go  through  the  gas  cap  on  an 
enclosed  lamp  without  either  sticking  or  else  letting 
too  much  air  through.  Cored  carbons  are  used  on  al- 
ternating lamps  to  prevent  the  arc  from  wandering  round 
the  edge  of  the  carbons,  the  current  following  the  soft 
core,  which  is  of  lower  resistance  than  the  rest  of  the 
carbon.  They  are  often  used  as  well  in  direct  cur- 
rent searchlights,  where  it  is  necessary  to  keep  the  arc 
as  closely  as  possible  to  one  definite  point. 


6.  Does  it  matter  in  what  lead  you  put  the  ammeter 
on  a  compound  wound  dynamo,  and  also  the  series  field? 

Ans. — When  operating  a  single  dynamo,  it  makes 
no  difference  whether  the  ammeter  is  on  the  positive  or 
the  negative  side,  but  when  more  than  one  are  in  ser- 
vice they  must  be  put  in  the  lead  opposite  to  the  series 
field;  if  put  on  the  same  side  as  the  latter  they  may 
not  record  correctly  because  part  of  the  load  on  one 
machine  or  the  other  may  go  through  the  equalizer. 
It  makes  no  diff'erence  whether  the  series  field  goes  in- 
to the  positive  or  negative  side,  the  only  precaution 
necessary  being  to  see  that  if  you  are  not  running  more 
than  one  machine,  that  the  various  series  windings 
are  all  in  the  positive  or  all  in  the  negative  leads,  oth- 
erwise there  will  be  a  short-circuit  when  you  close  the 
equalizer  switches. 


4.    I  am  interested  in  a  company  which  is  going  to  put 


The  Colonial  Cement  Company,  of  Wiarton,  have  just  taken 
tenders  on  the  installation  of  the  necessary  electrical  appar- 
atus. 
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A  recent  number  of  the  Journal 
British  Practice.  of  the  Institute  of  Electricla 
Engineers  (England)  contains 
the  report  of  a  paper  and  discussion  on  the  subject  of 
direct  current  motor  rheostats,  or  starting  switches  as 
they  are  referred  to  in  the  article.  The  matter  is  very 
interesting,  as  showing  the  difference  between  British 
practice  and  that  obtaining  among  us.  In  the  first 
place,  in  addition  to  the  absorption,  or  sand  and  por- 
celain embedded  type,  and  the  direct  radiation  or  open 
spiral  form,  they  have  a  third  class,  namely,  that  using 
a  liquid,  such  as  soda  and  water,  for  the  resistance 
material.  This  type  is  practically  unknown  over  here, 
except  for  experimental  work.  A  point  brought  up 
was  that  motors  of  forty  or  fifty  horse-power  were  con- 
sidered large,  and  that  probably  either  a  teaser  system 
or  a  double  commutator  machine  would  have  to  be  put 
in  to  reduce  the  starting  current.  On  this  continent, 
neither  these  nor  machines  several  times  their  size  are 
found  to  be  beyond  the  capabilities  of  an  enlarged  form 
of  the  controlling  apparatus  used  with  what  we  consid- 
er very  moderate  sized  equipments.  There  were  many 
advocates  tor  totally  enclosed  and  also  for  water-proof 
construction,  forms  seldom  encountered  here  unless  in 
outdoor  or  naval  work.  There  seemed  to  be  a  differ- 
ence of  opinion  as  to  the  most  desirable  field  connections, 
some  advocating  the  gradual  building  up  ot  the  field  as 
current  was  supplied  to  the  armature,  this  in  order  to 
avoid  shock  or  strain  to  the  machine,  others  maintain- 
ing that  it  was  preferable  to  energize  the  field  before 
closing  the  armature  circuit,  this  so  as  to  reduce  the 
starting  current.  One  type  provided  an  indicating 
lamp  as  a  standard  part  of  the  equipment,  this  acting 
as  a  discharge  resistance  to  take  the  inductive  kick  o' 
the  fields  when  the  motor  was  shut  down,  and  also  as 
an  indicator  to  show  the  speed  increase  of  the  motor 
as  it  was  being  started,  the  connections  being  such 
that  the  lamp  received  a  gradually  decreasing  voltage 
as  the  motor  speed  increased.  The  aim  and  object  of 
all  our  designs  is  to  do  away  with  everything  not  ab- 
solutely necessary  ;  to  that  end  our  standard  motors 
are  quite  able  to  withstand  field  kicks,  nor  do  they  need 
speed  indicating  devices  when  starting  up.  As  another 
example  of  the  refinements  so  frequently  found  in 
British  products,  might  be  cited  the  advocacy  of  a 
coarse  pitched  screw,  to  actuate  the  contact  brush,  giv- 
ing it  a  slow  and  steady  movement,  also  the  attaching 
of  a  centrifugal  governor  to  these  parts,  so  that  when 
the  apparatus  opened  automatically  it  might  do  so 
without  shock  to  the  parts  concerned.  On  the  whole 
it  would  seem  as  if  the  practice  over  there  were  hedged 
about  and  hampered  with  safeguards  and  other  etcetras, 
which  to  our  view  are  totally  unnecessary,  though  if 
we  viewed  them  from  the  other  standpoint  we  might 
find  some  at  least  not  entirely  unjustifiable.  On  the 
other  hand,  it  is  quite  possible  to  make  an  article  too 
good,  and  to  surround  it  with  too  many  safeguards,  an 
appreciation  of  which  fact  may  be  in  part  the  explan- 
ation of  the  tremendous  growth  of  the  electrical  indus- 
try on  this  Continent. 


High  Speed  R&ll- 
roakding. 


It  will  be  remembered  by  most 
of  our  readers  that  some  two 
years  ago  a  most  elaborate  sys- 
tem of  experiments  was  started,  under  the  patronage 
of  the  German  Government,  with  the  object  of  attaining, 
if  it  were   possible,    a  speed  of  125    miles  per   hour,  or 
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more,  from  an  electrically  driven  vehicle.  The  road 
selected  as  the  scene  of  the  trials  was  a  line  running 
from  Berlin  to  Zossen,  and  as  this  formed  part  of  the 
far-famed  German  military  system,  it  is  reasonable  to 
suppose  that  it  was  of  superior  construction  and  in 
good  condition.  Notwithstanding  this,  and  that  the 
experiments  were  carried  out  under  the  direction  of  the 
most  distinguished  engineers  in  the  country,  in  colla- 
boration with  some  of  the  military  staff,  the  desired 
speeds  were  not  reached  owing  to  the  failure  of  the 
track.  At  80  to  90  miles  per  hour  this  began  to  show 
serious  weakness,  and  the  trials  had  to  be  stopped 
completely  at  a  rate  something  under  100  miles  per 
hour.  The  data  observed,  however,  were  most  valu- 
able and  were  such  as  to  justify  the  prediction  that  the 
cars  and  trucks,  with  the  motors  and  controlling  de- 
vices, were  capable,  in  the  main,  of  fulfilling  the  cal- 
culations. In  view  of  this,  steps  were  at  once  taken 
to  make  the  roadbed  equal  to  the  demands  which  would 
be  made  upon  it  by  the  speeds  ultimately  to  be  attained. 
To  this  end  it  was  considered  necessary  to  completely 
renew  the  line  throughout  and  to  provide  the  pre- 
caution of  two  additional  guide  or  guard  rails,  one  on 
the  inside  of  each  of  the  two  track  rails.  This  being 
somewhat  beyond  the  financial  abilities  of  the  syndicate 
which  had  originated  the  tests,  the  government  very 
properly  undertqok  the  work.  The  changes  required 
considerable  time,  so  that  it  was  only  during  the  past 
month  that  they  were  completed,  and  the  tests  resumed. 


Commencing  at  about  90  miles,  the  rate  was  grad- 
ually increased  until  a  speed  of  1 17  miles  per  hour  was 
reached.  The  tests  then  had  to  be  discontinued,  as  the 
line  was  needed  for  some  days  by  the  military  authori- 
ties, but  upon  their  resumption  the  results  were  even 
more  satisfactory,  the  enormous  rate  of  slightly  over 
124  miles  per  hour  being  attained,  and  thus  to  Ger- 
many belongs  the  credit  of  the  fastest  moving  human 
device  so  far  produced,  projectiles  alone  excepted. 
There  are  no  very  definite  details  to  hand  as  yet,  but 
the  cable  despatches  apparently  indicate  that  the  car 
making  the  above  runs  was  equipped  with  13,000  volt 
three  phase  induction  motors,  built  by  Siemens  & 
Halske.  In  the  meantime  it  is  interesting  to  note  the 
main  outline  of  the  car  with  which  the  first  trials  were 
performed.  This  was  equipped  by  the  AUgemeine  Elek- 
tricitats-Gesellschaft  with  4  motors  of  a  nominal  aggre- 
gate rating  of  iioo  h.p.  and  a  maximum  of  3000  h.  p. 
It  was  not  considered  desirable  to  wind  these  for  a  high 
potential  and  consequently  they  were  made  for  435  volts. 
They  are  of  the  direct  connected  type,  with  hollow  shafts 
and  special  spring  couplings,  several  designs  of  which 
were  submitted  and  tested  before  a  final  selection  was 
made.  It  was  at  first  thought  that  some  forced  sys- 
tem of  lubrication  would  be  necessary,  owing  to  the 
extremely  high  bearing  speeds,  but  this  introduced 
great  complications  in  the  shape  of  flexible  joints  in 
the  piping,  and  was  finally  abandoned  for  the  ordinary 
rinsing  system,  with  disc  oilers,  which  proved  quite 
satisfactory.  The  transformers  were  carried  on  the  car, 
and  cooled  by  an  air  blast  generated  by  the  motion  of 
the  vehicle  .The  trolley  line  was  a  three  phase  50  cycle 
system,  operating  at  about  13,000  volts,  the  three 
wires  being  arranged  in  a  vertical  plane.  The]  car  was 
supplied  with  two^trolleys  per  phase,  as  a  precautionary 
measure,  making  six  in  all.  They  are  of  the  bow  type, 
with  sliding  contacts,  set  vertically,  and  madeof  alumi- 


num, presumably  to  reduce  the  inertia  of  the  moving 
parts.  Many  experiments  were  made  to  find  a  control- 
ling device  capable  of  handling  3,000  h.p.,  a  problem 
never  attacked  before,  and  these  finally  resulted  in  the 
selection  of  the  method  whereby  an  external  resistance 
is  inserted  into  the  secondary  of  the  motor,  a  liquid  be- 
ing used  as  the  conducting  medium. 

Up  to  this  point  the  system  presented  no  new  fea- 
tures, but  here  was  introduced,  as  a  remedy  for  boiling 
and  as  a  means  of  reducing  weight,  the  extremely  novel 
device  of  keeping  the  electrolyte  constantly  in  motion, 
by  a  small  pump,  through  a  set  of  cooling  coils.  Fur- 
ther, this  added  greatly  to  the  ease  of  control,  as  it  was 
then  a  simple  matter  to  vary  the  resistance,  not  by  the 
ordinary  method  of  raising  or  lowering  cumbersome 
and  heavy  electrodes,  but  by  varying  the  height  of  the 
liquid  surrounding  them.  A  small  valve  accomplished 
this,  sending  the  circulation  into  the  resistance  chamber 
or  through  a  by-pass  at  will.  In  view  of  the  high 
speeds  to  be  used,  it  was  considered  desirable  to  pro- 
vide reserve  braking  equipments,  and  so,  in  addition  to 
a  Westinghouse  air  system  and  hand  brake  mechanism, 
provision  was  also  made  for  reversing  the  motors  very 
gradually,  and  further  for  exciting  the  fields  from  a 
storage  battery,  the  armatures  being  closed  through  a 
resistance.  The  trucks,  two  in  number,  were  finally 
made  of  the  six  wheel  type,  though  as  at  first  designed 
they  were  to  be  of  the  eight  wheeled  form.  Various 
trials  were  made  on  a  dummy  platform  which  allowed 
the  wheels  to  revolve  while  the  car  stood  still,  the 
motors  being  brought  up  to  a  speed  equivalent  to  a  car 
rate  of  125  miles  per  hour.  This  served  as  some  sort 
of  a  guide  as  to  the  suitability  of  the  bearings  and  the 
strength  of  the  materials,  though  many  other  stand 
trials  had  been  made  of  the  different  parts  during  de- 
sign and  construction.  It  will  thus  be  seen  that  the 
matter  called  for  the  most  minute  and  careful  investi- 
gation into  many  problems  involving  bearing  speeds, 
centrifugal  forces,  wind  resistances,  etcetra,  hitherto  un- 
touched. All  these  had  to  be  overcome  with  the  least 
possible  material,  the  reduction  of  weight  being  essen- 
tial, and  our  German  friends  are  consequently  much  to 
be  congratulated  on  the  gratifying  results  which  they 
have  obtained. 

Since  the  above  was  written  cable  despatches  tell  of 
later  trials  which  have  resulted  in  the  still  more  aston- 
ishing rate  of  131^  miles  per  hour,  coupled  with  the 
statement  that  it  was  expected  that  even  higher  speeds 
would  be  attained  before  the  trials  come  to  an  end. 


ENGINEERING  STUDENTS  VISIT  PETERBOROUGH. 

The  students  of  the  School  of  Practical  Science,  Toronto,  in 
charge  of  Prof.  C.H.C.  VVrigfht  and  Prof.  T.R.  Rosebnigh,  with 
President  Loudon,  of  Toronto  University,  and  members  of  the 
Faculty,  visited  Peterboiough  on  October  24th  on  their  annual 
excursion.  The  many  important  electrical  and  engineering  works 
in  and  around  Peterborough  were  inspected  with  a  great  deal  of 
interest  and  pleasure.  The  hydraulic  lift  lock  on  the  Trent  Val- 
ley canal,  which  is  said  to  be  the  largest  of  its  kind  in  the  world, 
was  a  revelation  to  many  of  the  students.  The  electrical  plants 
of  the  Otonabee  Power  Company  and  the  American  Cereal  Com- 
pany, the  latter  being  in  process  of  construction,  were  visited, 
also  the  great  manufacturing  establishments  of  the  Canadian 
General  Electric  Company  and  the  William  Hamilton  Manufac- 
turing Company.  In  the  evening  a  dinner  was  held  in  the 
Oriental  Hotel,  with  Principal  Galbraith  presiding. 
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FIRST  AIDS  AND  APPLIANCES.* 

By  J.  D.  M'GOWAN,  M.D. 
I  believe  this  is  the  first  time  in  the  history  of  this  association 
that  any  paper  pertaining  to  relief  of  the  injured  has  been  read 
at  its  meetings  ;  and  it  is  one  of  the  gratifying-  signs  of  the  times 
that  the  interests  of  others  than  the  members  of  the  medical 
profession  are  being  awakened,  not  only  to  measures  for  the 
prevention  of  disease,  but  also  for  preventing,  so  far  as  it  is 
possible  to  do  so,  some  of  the  unfortunate  results  of  either  im- 
proper treatment  or  no  treatment  at  all  in  cases  of  accident, 
whether  of  a  serious  or  an  apparently  trifling  character. 

Owing  to  the  prompt  application  of  first  dressings,  in  the  late 
war  between  the  United  States  and  Spain,  the  records  of  the 
surgical  department  of  the  army  and  navy  show  a  smaller  per- 
centage of  loss  of  lite  or  limb  than  in  any  previous  campaign. 

As  all,  or  nearly  all,  of  your  shops  are  in  large  cities  and 
towns  where  the  services  of  a  surgeon  can  be  readily  obtained, 
and  no  great  amount  of  time  need  elapse  from  the  moment  of 
accident  to  the  obtaining  of  skilled  surgical  aid,  I  will  not  go 
into  an  elaborate  detail  of  all  that  should  be  done,  as  it  is  far 
better  to  do  too  little  than  too  much. 

If  your  shop  is  in  Pennsylvania,  you  may  have  in  your  employ 
a  young  man  who  has  a  brother  practising  medicine  in  Iowa, 
and  such  relationship  is  apt  to  make  him  believe  he  has  the 
medical  instinct  which  gives  him  a  knoAfledge  superior  to  his 
fellows.  If  you  have  such  a  man  about,  and  an  accident 
happens,  send  him  for  a  doctor. 

It  is  well  to  have  on  hand  at  all  shops  or  factories  a  box  con- 
taining the  necessary  articles  for  the  application  of  first  aid  and 
have  a  few  of  your  intelligent  foremen  instructed  in  their  use. 

When  an  accident   happens  : 

Do  not  get  excited. 

Send  for  a  surgeon  ;  tell  him  briefly  the  nature    of   the    injury. 

Remove  the  injured  man  to  a  quiet,  well-ventilated  place, 
neither  hot  nor  cold,  away  from  the  noise  of  the  engine  room 
and  machinery,  and  place  him  in  as  comfortable  a  position  as 
possible;  lay  him  upon  his  back,  with  his  head  on  a  level  with 
his  body,  and  his  limbs  in  a  natural  position. 

Allow  nobody  near  except  those  who  are  needed  to  care  for 
him. 

Do  not  let  him  know  that  his  condition  is  serious;  encourage  him 
all  you  can. 

If  the  head  has  been  injured,  it  should  be  raised  somewhat 
higher  than  the  rest  of  the  body. 

Loosen  his  clothing  at  neck  and  waist  ;  if  patient  faints,  lower 
his  head  and  raise  bis  feet. 

If  arm  or  leg  is  injured,  it  may  be  slightly  raised  and  laid  on  a 
cushion  ;  a  cushion  may  be  made  with  old  clothing  or  any  soft 
material. 

If  he  vomits,  or  tries  to  do  so,  turn  his  body  on  one  side,  with 
the  chin  low,  so  that  the  contents  of  the  stomach  may  flow  from 
the  mouth. 

If  the  wound  is  found  covered  by  clothing,  cut  the  clothing  in 
the  seam  and  remove  only  enough  to  show  the  wound.  In  case 
of  burns,  pour  luke  warm  water  over  the  clothing  before  attempt- 
ing to  remove  it  ;  otherwise  you  are  liable  to  pull  off  the  charred 
skin  and  leave  a  la-ge,  raw  surface  open  for  infection.  Cover 
all  wounds  and  burns  as  quickly  as  possible. 

In  examining  a  wound  wrap  some  antiseptic  gauze  around  the 
fingers  before  touching  it.  Do  not  attempt  to  cleanse  a  wound  ; 
expose  it  and  apply  some  antiseptic  gauze,  or  the  contents  of  this 
little  package,  called  "first  help  for  wounds,"  and  wait  for  the 
surgeon  to  cleanse  the  parts. 

BLEEDING. 
From  the  arteries,  blood  is  bright  red  and  comes  in  spurts  or 
jets,  as  from  a  small  hose.  This  should  be  immediately  stopped 
if  possible,  and  the  best  method  is  to  apply  pressure  over  the 
artery  at  some  point  nearer  the  heart  than  the  point  of  bleeding, 
selecting  a  place  where  the  arter)'  is  near  the  surface  of  the  body. 
First,  apply  several  thicknesses  of  gauze  over  the  wound  (having 
fingers  wrapped  in  a  separate  piece  of  gauze  before  handling), 
and  bind  tight  with  roller  bandage;  then  cover  the  point  selected 
between  the  wound  and  the  heart,  apply  pressure,  using  any- 
thing at  hand  for  the  purpose— a  piece  of  rubber  tubing,  such  as 
is  used  for  gas  piping,  is  best,  a  pair  of  suspenders,  a  rope  or 
bandage;  bind  the  parts  tightly  and  leave  them  until  the  aid  of  a 
surgeon  can  be  obtained. 


♦Presented    before   the   National    Electric    Uttht    Association  at    ils 
Twenty-Sixtli  Convention,  held  at  Chicago,  III.,  May  26-28,  1903. 


From  the  veins,  blood  is  of  dark-red  color  and  flows  out  or 
wells  up  freely  from  the  wound.  Apply  pressure  directly  over 
wound,  using  wad  of  gauze  and  bandage. 

When  the  blood  oozes  from  the  wound,  apply  gauze  and 
bandage. 

In  case  of  bleeding,  keep  ihe  patient  in  a  horizontal  position;  if 
bleeding  from  a  limb,  elevate  the  limb;  keep  the  patient  warm. 
When  bleeding  has  ceased,  hot  drinks  may  be  given. 

Do  not  leave  tight  bandage  on  a  limb  too  long;  the  bandage 
may  be  loosened  after  fifteen  minutes  and  reapplied  with 
diminished  pressure.  In  rupture  of  varicose  veins,  elevate  the 
limb,  loosen  clothing,  and  bandage  firmly  below  the  wound,  and 
apply  a  compress  over  the  bleeding  vein. 

When  a  mm  fainis  from  loss  of  blood,  lower  the  head  and 
raise  the  limbs  ;  be  ready  to  apply  compress,  if  bleeding  starts 
up  again. 

Do  not  cover  a  wound  with  any  dressing    that  is  not  sterilized. 

Do  not  forget  to  elevate  the  limb. 

Do  not  put  on  cobwebs,  tobacco,  shellac  or  salve. 

Do  not  disturb  blood  clots. 

Do  not  give  whisky  or  brandy. 

Do  not  leave  a  wound  uncovered  after  the  bleeding  has  stopped. 

For  internal  bleeding,  apply  ice-cold  cloths  to  abdomen  ;  low- 
er the  head  slightly. 

WOUNDS. 

In  injuries  to  the  head,  place  the  patient  on  his  back,  with  the 
head  resting  upon  a  cushion  covered  with  a  clean  towel. 

The  arm,  when  injured,  should  be  brought  across  in  front  of 
the  chest  and  supported    by  a  sling. 

The  lower  limb  should  be  supported  on  a  cushion    or    blanket. 

In  chest  wounds,  the  head  and  shoulders  should  be  raised  by 
one  or  more  pillows  until  patient  can  breathe  comfortably. 

In  wounds  of  abdomen,  patient  should  lie  down  with  knees 
drawn  up  towards  injured  side  ;  if  wound  be  in  front,  place  him 
on  his  back. 

After  covering  a  wound  of  any  kind,  do  not  uncover  it  ;  put  on 
more  bandages  if  it  bleeds. 

In  bruises  or  sprains,  apply  hot  water,  as  hot  as  can  be  borne; 
if  an  ankle  is  sprained  or  foot  crushed,  place  it  in  a  bucket  of 
hot  water,  keeping  the  water  hot  by  adding  more  hot  water  as 
required. 

FRACTURES. 

These  may  be  simple  or  compound.  A  compound  fracture  is 
where  there  is  an  external  wound  communicating  with  the  frac- 
ture. This  may  be  caused  by  one  end  of  the  fracture  bone  pene- 
trating through  the  skin,  or  by  a  spike  or  rifle  ball  or  some  other 
missle  piercing  the  skin  and  tissues  to  seat  the  fracture. 

Place  the  patient  in  a  comfortable  position,  supporting  the  in- 
jured member  upon  a  cushion  of  some  kind,  which  may  be  made 
with  any  soft  material  at  hand.  If  possible  to  remove  the  cloth- 
ing without  causing  much  pain,  it  is  best  to  do  so.  In  simple  frac- 
tures this  is  not  absolutely  necessary,  as  a  splint  can  be  applied 
over  the  clothing,  using  the  latter  for  a  pad. 

In  compound  fractures,  dress  Ihe  wound  with  the  contents  of 
the  first-aid  packets,  or  with  antiseptic  gauze,  before  applying 
splints. 

Do  not  attempt  to  set  the  bone  ;  merely  try  to  put  the  injured 
part  in  a  position  where  it  can  be  held  securely,  so  as  to  prevent 
the  fractured  ends  of  the  bone  from  rubbing  together  and  caus- 
ing pain. 

SPLINTS. 

The  chest  can  be  used  as  a  splint  for  the  arm  by  binding  the 
arm  to  the  side  with  a  roller  bandage. 

The  uninjured  leg  may  be  used  as  a  splint  for  the  injured    one. 

A  splint  must  be  long  enough  to  keep  the  joints  above  and  be- 
low the  injury  at  rest. 

The  splint  should  be  a  little  wider  than  the  thickness  of  the  limb. 

The  splint  should  be  padded  with  some  soft  material,  such  as 
sheet  wadding,  cotton,  etc. 

If  two  splints,  one  on  each  side  of  Ihe  limb,  can  be  applied,  all 
the  better. 

Material  fcr  splints  is  usually  easy  to  obtain  :  cigar  boxes, 
pasteboard,  laths,  shingles,  barrel  staves,  broom  handles,  canes, 
shovels,  umbrellas,  desk  rulers,  fruit  baskets,  etc.  .^ny  of  these 
may  be  used. 

Place  the  splint  on  either  side  of  the  injured  limb,  have  th^ 
splints  well  padded  and  secure  them  to  the  limb  with  a  roller 
bandage  or  a  handkerchief;  towels,  suspenders,  cord  or  straps 
may  be  used  if  the  bandages  are  not  at  hand. 
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Some  one  should  support  the  limb  by  slipping^  the  hands  gently 
under  it,  above  and  below  the  injury,  while  the  others  are 
applying  the  splints. 

In  fractures  of  the  skull,  place  patient  on  his  back  with  head 
and  shoulders  slightly  raised,  and  keep  quiet  until  the  surgeon 
arrives.  If  there  is  a  scalp  wound,  place  some  antiseptic  gauze 
over  the  wound. 

In  fractures  of  spine,  keep  patient   flat  on  his  back. 

In  fractures  of  collar  bone,  place  pad  under  armpit  and 
bandage  arm  to  side.     Patient  is  best  on  his  back. 

In  fracture  of  ribs,  patient  should  be  moved  as  little 
as  possible.  Keep  head  and  chest  elevated  ;  let  him  lie 
on  his  back  or  on  the  uninjured  side. 

In  fracture  of  thigh,  apply  a  long  splint  made  of  board,  to 
extend  from  below  the  foot  to  above  the  hip,  first  drawing  the 
limb  out  to  its  full  length,  and  bandaging  the  splint  to  the  leg  at 
the  ankle,  the  knee  and  about  the   waist. 

In  fracture  of  knee-pan,  place  a  pad  in  the  hollow  under  the 
knee  and  apply  a  splint  to  the  back  of  the  leg,  keeping  the  leg 
straight. 

In  fracture  of  leg  below  the  knee,  place  the  leg  gently  in  a 
pillow  and  bind  the  pillow  to  the  leg.  If  no  pillow  is  at  hand, 
ap  ly  a  board  splint  (taken  from  a  fruit  basket)  to  either  side  of 
leg  and  bandage,  being  careful  not  to  bandage  too  tightly. 

If  a  patient  is  to  be  carried  some  distance,  bind  the  injured 
leg  to  the  other  limb,  after  applying  splints. 

In  fracture  of  upper  arm,  place  a  pad  in  the  armpit  and  draw 
the  elbow  to  the  side  ;  bind  the  upper  arm  to  the  side  of  the 
chest  and  put  the  forearm  in  a  sling. 

In  fracture  of  forearm,  make  a  splint  from  a  cigar  box,  or  a 
piece  of  wood  long  enough  to  extend  from  the  fingers  to  near 
the  elbow  ;  place  this  on  inner  side  of  arm  and  another  piece 
over  the  back  of  arm,  and  bandage. 

In  fracture  of  fingers,  bind  one  finger  to  the  other, after  placing 
cardboard  splint  under  the  fractured  member. 
BURNS. 

Burns  are  of  three  degrees  : 

First — Simple  reddening  of  the  skin. 

Second — When  blisters  form. 

Third — Charring  of  skin  and  ulceration. 

Remove  clothing  carefully;  cover  burned  surface  quickly  to 
exclude  air;  pour  on  oil.  A  mixture  of  equal  parts  of  linseed  o\\ 
and  lime  water  forms  the  best  and  most  convenient  dressing  for 
first  aid,  and  should  be  kept  on  hand,  in  well-corked  bottles  in 
every  shop  where  a  workman  is  liable  to  be  burned.  Pour  this 
freely  on  the  surface,  apply  sterilized  gauze  and  saturate  that 
then  a  layer  of  absorbent  cotton,  and  soak  that  with  the  oil. 
When  the  burn  covers  a  large  surface,  expose  and  dress  a  small 
area  at  a  time.  When  a  man's  clothing  is  on  fire,  thiow  him 
down  and  roll  him  over  to  extinguish  the  flame,  or  wrap  him  in 
a  blanket,  or  some  woolen  material,  and  press  the  burning  points 
from  the  outside. 

If  no  oil  is  at  hand  use  a  warm  solution  of  baking  soda  in 
water;  or  use  white  of  egg,  or  powdered  starch,  or  toilet  powder. 

When  a  burn  is  very  extensive,  and  patient  is  in  a  state  of 
shock  and  grave  danger,  if  there  is  a  bathtub  available,  wrap  him 
jn  a.  sheet,  clothes  and  all,  and  lower  him  into  the  bathtub,  which 
should  be  filled  with  tepid  water.  He  may  be  kept  there  many 
hours  with  his  head  above  the  water.  This  is  the  best  method  to 
relieve  pain  and  to  prevent  the  danger  from  shock. 

Burns  from  ammonia,  lye,  etc.,  should  be  bathed  freely  with 
water,  then  with  vinegar,  and  then  with  oil. 

Burns  from  vitriol  or  other  acids  should  be  washed  with  water, 
then  a  solution  of  soda  and  lime  water,  mortar  or  chalk  may  be 
used  ;  afterwards  apply  the  oil. 

A  fragment  of  lime  in  the  eye  should  be  washed  out  with  wat- 
er, and  the  eye  bathed  with  a  weak  solution  of  vinegar  or  lem- 
on juice. 

TRANSPORTATION  OF  WOUNDED. 

The  four-handed  seat  is  made  by  two  persons  clasping  each 
other's  wrists.  Doubtless  many  of  you  have  done  this  in  your 
boyhood  days  at  school. 

After  the  hands  are  clasped  together,  the  bearers  stoop  down 
behind  the  patient,  who  sits  on  the  hands,  and  places  one  arm 
around  the  neck  of  each  bearer. 

The  two-handed  seat  is  made  by  two  bearers  clasping  their 
hands  and  placing  their  free  hands  on  each  other's  shoulders.  A 
bearer  stands  on  each  side  of  the  patient  and  passes  one  arm 
under  his  knees  and  clasps  the  hand  of  the  other  bearer  ;  the 
bearers  then  pass  their  arms  around  the  back  of  the  patient  and 
grasp  each  other's  shoulders. 

The  "  pick-a-back  "  method  may  also  be  sometimes  used.  A 
temporary  stretcher  may  be  made  by  turning  the  sleeves  of  a 
coat  inside  out  ;  two  stout  poles  are  then    passed    through    them 


and  the  coat  is  buttoned.  The  patient  sits  on  this  and  rests 
against  the  back  of  the  first  bearer.  To  make  a  longer  stretcher, 
tre'it  two  coats  in  the  same  way. 

Two  sacks  may  be  taken  ;  a  hole  is  made  in  each  corner  of  the 
bottom,  and  two  poles  are  passed  through  the  sack  and  out  of 
the  holes. 

A  broad  board  or  shutter  may  be  used  as  a  stretcher  ;  if  used, 
soine  hay,  straw,  or  clothing  should  be  placed  on  it,  and  then  a 
piece  of  stout  cloth  or  sacking;  the  sacking  is  useful  in  taking  the 
patient  off  the  stretcher.     Always  test  the  stretcher  before  using. 

Never  allow  stretchers  to  be  carried  on  the  bearers'  shoulders. 

Always  carry  patient's  feet  foremost,  except  when  going  up 
hill. 

The  "first-aid  package,"  or  "accident  case,"  contains  many 
things  that  are  invaluable  to  the  layman  in  applying  relief  to  the 
injured  ;  there  are  also  some  articles  contained  therein  which 
none  but  a  surgeon  should  be  permitted  to  touch,  such  as 
needles,  sutures,   etc. 

If,  however,  the  surgeon,  hastily  summoned,  should  have 
ommltted  to  bring  with  him  all  the  requisites  for  cleansing, 
suturing  and  dressing  a  wound,  it  would  be  very  gratifying  to 
him  to  find  everything  ready  for  him  in  such  a  convenient, 
compact  form. 

One  of  the  Chicago  Edison  emergency  boxes,  the  product  of 
Mr.  W.  L.  Abbott's  ingenious  brain,  is  carried  on    each    wagon. 

It  contains  a  box  of  Edison  ointment,  of  whose  healing  pro- 
perties we  are  justly  proud,  a  gauze  bandage,  a  first-aid 
package,  a  hypodermic  syringe,  and  a  solution  containing  one- 
twentieth  of  a  grain  of  strychnine  to  each  barrel  of  syringe.  The 
strychnine  is  to  be  used  to  inject  under  the  skin  of  a  man  who 
rsceives  a  shock  from  the  high-tension  wires.  If  a  doctor  is 
near  by,  it  is  well  to  have  the  solution  ready  for  him  ;  in  the 
absence  of  a  doctor  the  foreman  is  instructed  how  to  use  the 
syringe. 

SHOCK. 

Shock  is  common  after  serious  accident,  injury,  burn,  or  from 
the  electric  current. 

The  symptoms  or  signs  of  shock  are  cool,  clammy  skin, 
vomiting  and  retching,  weak,  rapid  pulse,  sighing  or  irregular 
breathing,  half-opened  eyelids,  dilate  pupils,  dullness  of  intellect, 
and  sometimes  insensibility. 

Place  the  patient  in  a  warm,  quiet  place  ;  after  dressing 
wounds,  wrap  him  in  warm  material  and  apply  heat  to  the  whole 
body,  using  hot-water  bottles,  water-bags,  hot  bricks,  blankets, 
flannels  wrung  out  of  hot  water  (no  heat  to  head),  hot  drinks 
(coffee  best),  spirits  of  ammonia  diluted  with  water  or  small 
amount  of  whiskey. 

Electric  Shocks. — Susceptibility  to  shock  depends  upon  the 
individual;  women  and  children  being  less  resistant  than  men. 
Diseases  of  heart  and  kidneys  predispose  to  accident  from 
electric  shock.  Do  not  lower  the  head  of  a  person  who  has 
received  electric  shock.  Artificial  respiration  should  be  kept  up 
for  hours.  Massage  of  abdomen  and  left  side  over  the  heart. 
Heat  the  body  as  above. 

Remove  patient  to  a  room  in  some  adjacent  house  ;  remove 
most  of  his  clothing  ;  apply  hot  water  bottles  to  body  and  limbs, 
wrap  feet  in  hot  wet  cloths.  Apply  artificial  respiration  as  ex- 
plained below.  Do  not  get  discouraged  if  the  patient  aoes  not 
show  signs  of  life  ;  keep  up  the  work  for  several  hours.  Men 
have  been  brought  back  to  life  after  10  hours  ot  hard  work,  so 
work  on  patiently  and  constantly  and  you  may  bring  back  a 
fellow  workman  who  is  apparently  dead. 

Artificial  respiration  is  produced  as  follows,  whenever  it  is 
required  :  Face  upwards;  the  hard  roll  of  clothing  beneath 
thorax,  with  shoulders  slightly  declining  over  it  ;  head  and  neck 
bent  back  to  the  utmost.  Hands  on  top  of  head  (one  twist  of 
handkerchief  around  the  crossed  wrists  will  keep  them  there)  ; 
rip  or  strip  clothing  from  waist  and  neck  ;  kneel  astride  patient's 
hips  ;  place  your  hands  upon  his  chest,  so  that  the  ball  of  each 
thumb  and  little  finger  rests  upon  the  inner  margin  of  the  free 
border  of  the  costal  cartilages,  the  tip  of  each  thumb  near  or 
upon  the  xiphoid  cartilage,  the  fingers  fitting  into  the  corres- 
ponding intercostal  spaces  ;  fix  your  elbows  firmly,  making 
them  one  with  your  sides  and  hips  ;  then — 

Pressing  upwards  and  inwards  towards  the  diaphragm,  use 
your  knees  as  a  piviot,  and  throw  your  weight  slowly  forward 
two  or  three  seconds  until  your  face  almost  touches  that  of  the 
patient,  ending  with  a  sharp  push  which  helps  to  jerk  you  back 
to  your  erect  kneeling  position.  Rest  three  seconds  ;  then  re- 
peat this  bellows-blowing  movement  as  before,  continuing  at  a 
rale  of  from  seven  to  ten  times  a  minute;  taking  the  utmost  care, 
on  the  occurrence  of  a  natural  gasp,  gently  to  aid  and  deepen  it 
into  a  longer  breath,  until  respiration  becomes  natural.  When 
practical,  have  the  tongue  held  firmly  out  of  one  corner  of  the 
mouth  with  thum  and  finger  armed  with  a  dry  cotton  rag.  Avoid 
impatient  vertical  pushes  ;  the  force  must  be  upward  and  inward, 
increased  gradually  from  zero  to  the  maximum  as  the  age,  sex, 
etc.,  may  indicate.  Abandon  no  case  as  hopeless  within  an 
hour's  useless  effort. 

The  following  methods  may  be  employed  :  (i)  Lay  the  patient 
on  his  back,  with  the  shoulders  elevated,  draw  the  tongue  forc- 
ibly forward,  grasp  the  arms  at  the  elbow  and  carry  them  up- 
wards firmly  until  they  nearly  meet  abovd  his  head,  then  lower 
them  to  the  side,  and  make  firm  compression  upon  the  lower 
part  ot  the  breast  bone  ;  repeat  this  process  12  to  14  times  in 
the  minute.  Or  (2)  turn  the  body  gently  and  completely,  on  the 
side,  and  a  little  beyond,  and  then  on  the  face,  alternately  ;  re- 
peating these  measures  deliberately,  efficiently  and  persevering- 
ly  15  times  in  a  minute. 
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NEW  MANAGER  OF  THE  G.  N.  W.  TELE- 
GRAPH COMPANY. 

Mr.  Isaac  McMichael,  who  has  succeeded  Mr.  H.  P. 
Dwight  as  general  manager  of  the  Great  North-West- 
ern  Telegraph  Company,  was  born  at  Brantford,  Ont. 
At  the  age  of  sixteen  years  he  learned  telegraphy,  and 
served  four  years  as  operator  with  the  Montreal  Tele- 
graph Company  and  the  Buffalo  &  Lake  Huron  Rail- 
road Company.  Recognizing  the  greater  possibilities 
in  the  United  States,  he  went  to  Ohio  in  July,  i860,  and 
entered  the  service  of  the  Western  Union  Telegraph 
Company  as  an  operator.  Fourteen  months  later  Mr. 
McMichael  went  to  St.  Louis  and  entered  the  military 
telegraph  service  of  the  United  States  Government. 
He  remained  in  that  service  in  Missouri,  Kansas,  Ark- 
ansas and  Indian  Territory  until  May,     1865,    when    he 


have  doubtless  secured  an  efficient  executive  officer, 
and  Canadians  generally  will  welcome  his  return  to  this 
country. 


Mr.   Isaac  McMichael, 
General  Manager  of  the  G.  N.  W.  Telegraph  Company. 

returned  to  St.  Louis  and  re-entered  the  service  of  the 
Western  Union  Telegraph  Company  service  as  operator. 

In  1868  Mr.  McMichael  was  appointed  as  chief  clerk 
at  St.  Louis,  and  in  1868  as  chief  clerk  to  Mr.  R.  C. 
Clowry,  District  Superintendent.  His  executive  ability 
was  further  recognized  in  1875  by  his  appointment  as 
asssistant  superintendent  at  St.  Louis,  and  in  July, 
1881,  as  superintendent  of  the  Eighth  District,  Western 
Division,  at  Minneapolis,  in  charge  of  the  telegraph 
lines  in  the  North-West  which  were  acquired  at  that 
time  by  the  Western  Union  Telegraph  Company  from 
tne  North-Western  Telegraph  Company.  This  position 
he  retained  up  to  October  31st  of  this  year,  when  he 
assumed  his  dutes  as  manager  of  the  G.  N.  W.  Tele- 
graph Company,  with  headquarters  at  Toronto. 

In  1881  the  territory  under  Mr.  McMichael's  charge 
comprised  9,076  miles  of  poles,  21,482  miles  of  wire, 
and  1,019  offices.  During  the  period  from  that  time  to 
the  present  it  has  grown  to  21,785  miles  of  poles, 
96,070  miles  of  wire*,  and  2,533  offices.  Under  his 
iurisdiction  the  company's  lines  were  extended  to  the 
Pacific  Coast  over  the  Northern  Pacific  Railroad  in 
1883  and  over  the  Great  Northern  Railroad  in  1893. 

In  Mr.  McMichael  the  G.  N.  W.  Telegraph  Company 


GLASGOW  MUNICIPAL  TELEPHONE 
SERVICE. 

Two  years  ago  Turnbridge  Wells  and  Glasgow  were 
pointed  to  as  bright  examples  in  municipal  ownership 
of  telephone  service.  A  few  months  ago  the  former 
abandoned  the  attempt  at  giving  a  satisfactory  tele- 
phone service  and  sold  their  plant  to  the  National  Com- 
pany. Now  reports  are  coming  to  hand  of  unsatisfac- 
tory results  in  Glasgow.  "  The  Bailie,"  a  journal  pub- 
lished in  Glasgow,  in  its  issue  of  September  9th,  says  : 

"  The  position  of  the  Glasgow  Corporation  Tele- 
phone Department  as  disclosed  by  the  published  ac- 
counts for  the  past  financial  year,  is  proving  a  source 
of  uneasiness  to  those  ratepayers  with  a  sound  know- 
ledge of  finance.  Nor  have  their  fears  been  alleviated 
by  the  auditors'  remarks,  who,  in  issuing  their  report, 
make  it  perfectly  plain  that  things  are  not  as  they 
ought  to  be.  They  point  out  that  no  depreciation  has 
yet  been  provided  for,  nor  has  any  sum  standing  at  the 
debit  ot  preliminary  and  general  expenses  in  capital  ac- 
count been  written  off  out  of  revenue.  In  the  matter 
of  the  sinking  fund  adequate  provision  has  not  been 
made,  although,  according  to  the  auditors,  the  re- 
quirements of  the  Act  of  Parliament  have  apparently 
been  complied  with.  Up  till  now,  certain  management 
expenses,  amounting  in  the  aggregate  to  no  small  sum, 
have  not  formed  a  charge  against  revenue.  Despite 
all  this  the  committee  who  tun  the  telephone  depart, 
ment  have  the  temerity  to  present  the  ratepayers  with 
a  financial  statement  showing  a  balance  of  several 
thousand  pounds  on  the  right  side,  and  claiming  that 
if  the  undertaking  had  been  a  joint  stock  enterprise  the 
result  would  have  been  that  a  dividend  of  five  per  cent, 
on  the  capital  involved  would  have  been  paid.  In  this 
connection  let  it  be  pointed  out  that  had  the  directors 
of  a  concern  formed  under  the  Companies  Act  put  for- 
ward a  balance  sheet  such  as  the  one  under  review, 
and  declared  a  dividend,  they  would  have  laid  them- 
selves open  to  much  the  same  charges  as  are  confront- 
ing at  present  Mr.  Whittaker  Wright,  of  London  and 
Globe  Finance  Company  fame,  in  which  undertaking 
the  trusting  shareholders  lost  all  they  had  risked. 

"  It  is  greatly  to  be  feared  that  instead  of  getting 
out  of  the  tangle  the  telephone  department  will  land  it- 
self deeper  into  the  mire,  although  this  is  a  contingency 
apparently  viewed  with  equanimity  by  those  in  control, 
who,  of  course,  have  nothing  to  lose.  It  has  been  said 
that  figures  can  be  made  to  prove  anything,  and  if 
there  is  one  thing  the  balance  sheet  of  the  corporation 
telephone  shows,  it  is  that  the  ratepayers  of  Glasgow 
have  been  saddled  with  a  white  elephant  as  matters 
stand  at  present.  Were  the  enterprise  a  successs  apart 
from  its  financial  aspect,  there  mignt  be  some  hope, 
but  unfortunately  the  service  is  falling  far  short  of  what 
it  ought  to  be,  having  regard  t^o  its  formation  at  a 
period  when  the  telephone  business  has  been  pretty 
well  reduced  to  a  fine  art." 


Napoleon  Chamberlain,  48  years  of  age,  a  lineman  in  the  em- 
ploy of  the  Bell  Telephone  Company,  died  in  Notre  Dame  Hos 
pilal,.  Montreal,  last  month,  from  the  effect  of  injuries  received 
by  falling  from  a  telephone  pole  at  the  corner  of  Harbor  and  St. 
Catharine  streets. 
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STEAM  BOILER  INSPECTION  IN  BRITISH    COLUMBIA. 

About  four  years  ago  the  British  Columbia  Government  passed 
an  Act  entitled  "  The  Steam  Boilers'  Inspection  Act,"  which  pro- 
vided that  all  steam  boilers  should  be  regularly  inspected  by 
official  inspectors  and  that  engineers  operating  same  should  first 
pass  an  examination  as  to  qualification.  In  accordance  with  the 
provisions  of  the  Act,  Mr.  John  Peck,  of  New  Westminster,  was 
appointed  chief  inspector  of  boilers  and  machinery,  and  has  as 
assistants  three  district  inspectors,  Messrs.  Thomas  H.  Goldie, 
S.  Baxter,  and  George  O.   Madigan. 

Mr.  Peck  has  just  issued  his  first  annual  report,  which  covers 
the  calendar  year  of  1902.  This  report  shows  the  vast  amount 
of  work  that  has  been  done  under  the  inspection  service,  and 
clearly  demonstrates  the  wisdom  of  compulsorj'  inspection  of 
boilers. 

All  candidates  for  engineers'  certificates  are  thoroughly  tested 
as  to  their  knowledge  of  the  safety  valve,  water  gauge,  steam 
gauge,  appliances  for  feeding  water  to  the  boiler,  the  method  of 
keeping  boilers  free  from  corrosion  and  incrustation,  and  also  as 
to  their  knowledge  of  adjusting  the  principal  parts  of  simple 
engines  in  cases  of  necessity.  In  addition  to  the  above  require- 
ments, candidates  for  first  and  second-class  certificates  are  given 
some  questions  in  respect  to  compound  engines,  air  compressors, 
and  other  machines  usually  found  in  a  large  steam  plant. 

During  the  year  1902  the  chief  inspector  received  566  applica- 
tions for  engineers' certificates;  359  candidates  were  examined; 
203  applications  are  still  on  file,  and  4  applicants  had  their  fees 
returned,  as  they  had  not  the  practical  qualifications  required  by 
the  Act. 

Part  of  the  chief  inspectors'  report  is  printed  below: 
We  have  on  our  report  books  records  of  1,229  boilers  that 
have  been  inspected  at  some  time  during  the  last  3}^  years. 
We  have  also  located  470  boilers  which  have  not  yet  been  in- 
spected, although  the  owners  of  a  great  number  of  these  have 
applied  for  inspection.  The  number  of  complete  inspections  dur- 
ing the  past  year  was  860,  leaving  839  on  which  no  inspection 
was  made.  321  new  boilers  were  inspected  during  last  year  and 
put  into  operation  and  57  were  taken  out  of  service.  I  have  rea- 
son to  believe  that  the  boilers  to  be  installed  during  1903  will  be 
very  much  in  excess  of  last  year's  record.  If  last  year's  figures 
are  taken  as  a  basis,  we  may  estimate  that  there  will  be  1963 
boilers  to  inspect  during  1903;  and  if  we  take  the  860  boilers  in- 
spected last  year  as  an  estimate  of  the  work  that  can  be  attended 
to  by  the  present  staff,  it  will  be  seen  that  there  must  be  a  sub- 
stantial increase  in  help,  if  anything  like  the  whole  of  the  work  is 
to  be  accomplished. 

I  beg  to  direct  attention  to  the  items  of  inspecting  and  testing 
material  for  new  boilers.  This  has  resulted  in  condemning  nearly 
10%  of  the  plates  inspected.  As  the  cost  of  replacing  these  plates 
usually  falls  on  the  supply  houses,  they  are  now  more  careful  re- 
garding qualicy  of  steel  sent  to  British  Columbia  customers.  Too 
much  care  cannot  be  exercised  regarding  the  physical  and 
chemical  properties  of  the  steel  to  be  used  in  boiler  construction. 
Acid  and  Basic  Bessemer  Steel  is  quite  unfit  for  boilers,  and  so  is 
Basic  Siemens-Martin  Steel  if  made  of  phosphoric  pig;  the  latter, 
however,  if  made  of  good  pig,  is  satisfactory. 

Experience  has  shown  that  the  cold  tests  of  sheered  plates  and 
temper-bending  tests  will  show  up  bad  plates,  and  as  these  tests 
are  simple  and  require  no  appliances,  we  are  able  to  carry  them 
out.  With  respect  to  tensile  strength,  elongations  and  reduction 
of  area,  we  are  obliged  to  rely  on  the  steel  maker's  reports. 

It  will  be  noticed  that  332  boilers  have  been  repaired  under  the 
Inspector's  directions.  These  necessitated  95  special  inspections 
after  repairs  were  executed,  and  656  additional  visits. 

There  have  been  21  accidents  to  engines  and  boilers.  The 
engine  accidents  are  reported  under  District  Inspectors'  reports. 
The  boiler  accidents  were  the  result  of  low  water,  and  of  burning 
of  the  plates,  due  to  excessive  scale  and  sediment  being  allowed  to 
collect  on  the  fire  sheets.  It  is  pleasing  to  note  that  there  have 
been  only  two  accidents  resulting  in  personal  injury;  these  are 
reported  fully  in  the  District  Inspectors'  reports. 

The  defects  observed  were  2,102,  of  which  156  were  dangerous; 


this  is  the  most  serious  item  in  the  report;  and  I  hope  that  as  the 
engineers  realize  more  and  more  their  responsibility  for  a  number 
of  these  defects,  and  strive  to  prevent  boilers  being  operated  at  a 
higher  pressure  than  is  consistent  with  safety,  that  these  defects 
will  be  materially  reduced  in  future. 

The  summary  of  total  detects  gives  a  very  clear  idea  of  a  part 
of  the  work  which  is  considered  most  important,  as  it  is  owing  to 
the  discovery  and  proper  repair  of  these  defects  that  accidents 
more  or  less  serious  are  prevented,  the  life  of  the  plant  lengthened, 
the  cost  of  repairs  reduced  to  a  minimum,  and  the  plant  kept 
steadily  in  operation,  instead  of  being  suddenly  shut  down  many 
times  during  the  year  to  repair  different  delects  which  make 
themselves  known  by  serious  leakage. 

I  may  be  permitted  to  explain  that  the  examinations  by  our 
inspectors  are  the  most  thorough  that  is  possible.  The  boilers 
are  emptied  and  cleaned  inside  and  out,  and  the  inspector,  with 
his  testing  hammer,  goes  over  every  accessible  part  inside  the 
boiler,  inside  the  furnaces,  and  in  cases  of  brick-set  boilers, 
through  all  flues,  and  finally  examines  the  external  part  of  the 
boiler  and  its  fittings.  In  this  way  most  of  the  defects 
enumerated  were  found. 

When  boilers  are  being  inspected  for  the  first  time,  careful 
measurements  of  all  parts  are  taken,  the  attachments  of  stays  and 
braces  are  carefully  noted,  and  sketches  are  made  of  the 
interior  construction.  The  strength  of  each  part  is  calculated 
and  the  maximum  working  pressure  fixed.  The  boiler  is  then 
filled  with  water  for  the  hydrostatic  test,  which  is  applied  to  one 
and  one-half  times  the  calculated  working  pressure.  Contrary 
to  the  opinion  of  the  general  public,  the  hydrostatic  test  is  of 
little  value  unless  conducted  by  an  expert,  and  is  a  source  of  danger 
if  applied  by  persons  who  do  not  understand  the  physical 
properties  of  the  material  which  is  being  tested.  There  is  a  very 
general  idea  that  it  a  boiler  is  tested  to  150  lbs.  and  does  not 
show  serious  leakage,  it  is  perfectly  safe  for  100  lbs.  steam 
pressure.  While  this  boiler  did  not  burst,  nor  the  stays  break, 
during  the  above  test,  it  does  not  follow  that  some  of  the  material 
may  not  have  been  permanently  injured,  and  to  such  an  extent 
that  when  steam  pressure  at  100  lbs.  has  been  acting  upon  it  for 
a  short  time  the  boiler  may  explode. 

The  press  reports  many  boiler  explosions  which  occur  only  a 
few  days  alter  the  boilers  have  been  tested  by  water  pressure, 
and  sometimes  mention  that  in  order  to  make  sure  the  boilers 
were  safe,  twice  the  working  pressure  was  applied  during  the 
test  ;  and  these  are  referred  to  as  "mysterious  explosions.  "  The 
only  persons  to  whom  boiler  explosions  are  mysterious  are  those 
who  do  not  understand  the  subject.  Under  certain  conditions, 
boilers  will  explode  as  surely  as  the  force  of  gravity  attracts  a 
mass  of  matter.  Both  obey  natural  laws,  and  if  the  boiler  ex- 
plodes it  is  because  the  forces  acting  upon  the  material  com- 
posing the  structure  are  in  excess  of  its  strength.  It  is  only 
necessary,  therefore,  to  know  the  strength  of  the  material,  and 
the  direction  and  magnitude  of  the  forces  acting  upon  it. 

The  force  generally  considered  is  that  of  the  steam  pressure 
and  the  strength  of  the  material,  its  ultimate  breaking  strength; 
and  it  is  on  account  of  the  consideration  of  these  conditions  only 
that  many  delects  develop  and  many  accidents  occur.  In  addi- 
tion to  the  force  due  to  steam  pressure,  there  are  the  forces 
which  arise  from  the  sudden  or  unequal  expansions  and  con- 
tractions of  the  different  parts  of  the  structure  ;  the  stresses  due 
to  the  weight  of  the  boiler  upon  its  supports  ;  the  stresses  due 
to  flanging  and  forming  of  the  different  parts  during  construc- 
tion ;  the  unequal  distribution  of  stresses  at  rivet  joints  ;  and  the 
extra  stresses  due  to  plasticity  of  the  structure.  Instead  of  the 
strength  of  the  structure  being  taken  as  the  ultimate  breaking 
strength  of  the  material,  it  must  be  taken  as  the  elastic  limit  of 
the  material,  which  from  a  great  many  carefully  conducted  tests, 
by  various  authorities,  is  assumed  to  be  two-fifths  of  the  ultimate 
breaking  strength  ;  when  the  elastic  limit  of  material  is  reached, 
any  further  addition  to  the  load  produces  permanent  set.  If 
this  takes  place  in  the  stays,  they  become  permanently  elong- 
ated, and  when  pressure  below  that  which  produces  permanent 
set  acts  on  the  structure,  the  flat  parts,  which  were  supposed  to 
be  held  by  these  stays,  are    free    to    move  ;  add    this   continued 
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movement  results  in  crystallization  ot  the  sheets,  and    sooner    or 
later,  in  the  fracture  of  these  at  the  hinging  point. 

Take  a  boiler  tested  by  a  person  who  does  not  realize  the  im- 
portance of  considering  the  elastic  limit  ol  the  material.  Allow  a 
factor  of  safety  of  "4,"  and  assume  that  the  safe  working  pressure 
is  80  lbs.  The  owner  thinks  it  is  safe  for  100  lbs.,  and  has  the 
hydrostatic  test  applied  for  150  lbs.  per  square  inch.  The  ultimate 
strength  of  the  material  would  be  reached  when  the  hydrostatic 
pressure  was  320  lbs.,  and  it  is  not  likely  that  the  boiler  would 
burst  until  that  pressure  had  been  reached,  if  it  was  applied 
gradually  and  carefully  by  pumping  up.  The  elastic  limit  is  two- 
fifths  of  the  ultimate  breaking  strength,  and  this  limit  would  be 
reached  when  the  test  pressure  was  up  to  126  lbs.,  and  from  that 
on  to  150  lbs.  the  material  would  stretch  at  the  weakest  part. 

When  the  steam  pressure  is  applied  at  too  lbs.,  or  even  at  80 
lbs.,  the  parts  of  the  boiler  which  originally  resisted  ihe  alteration 
of  shape  have  been  elongated  and  are  now  of  lit  tie  value;  the  strains 
which  should  have  been  taken  by  these  parts  are  thrown  on  to 
others,  resulting  in  crystallization,  and,  sooner  or  later,  in  rupture 
of  the  parts  on  which  this  extra  strain  is  thrown. 

It  will  be  seen  from  the  above  that  if  the  hydrostatic  test  is  to 
be  of  any  value,  calculations  must  first  be  made,  and  the  test 
pressure  must  never  exceed,  or  even  approach  very  close  to,  the 
elastic  limit ;  and  during  the  test  tlie  different  parts  of  the  boiler 
must  be  carefully  gauged  and  measured  to  see  that  there  is  no 
alteration  in  the  shape  of  the  structure. 

With  respect  to  the  defects  enumerated  in  the  attached 
summary,  I  wish  to  call  attention  to  some  of  the  more  important. 
It  will  be  seen  that  safetj  valves  have  not  received  the  consider- 
ation from  many  steam  users  and  engineers  that  one  would  think 
the  merest  novice  would  bestow  on  this  all-important  part  of  the 
steam  plant.  One  boiler  in  District  "C"  was  found  without  a 
safety  valve  of  anv  description;  four  safety  valves  were  found  in- 
operative, five  have  been  found  overloaded,  and  69  defective  in 
construction;  of  which  20  cases  in  all  were  considered  dangerous. 
The  defects  discovered  are  all  in  the  old  ball  and  lever  type  of 
safety  valve.  These  are  being  replaced  by  the  modern  pop 
safety  valve  on  all  boilers  where  alterations  to  safety  arrange- 
ments have  to  be  made,  and  only  the  latter  type  are  allowed  on 
new  boilers.  In  this  way  I  hope  to  reduce  these  defects  to  a 
minimum. 

Under  pressure  gauges,  158  defective  is  a  large  item,  but  not 
so  dangerous  as  the  defects  mentioned  above,  unless  the  engineer 
alters  the  safety  valve  to  suit  the  pressure  shown  by  the  gauge, 
when  the  same  indicates  less  pressure  than  that  actually  on  the 
boiler.  The  fact  that  48  gauges  were  found  inoperative  (as  well 
as  four  safety  valves)  shows  that  there  are  still  a  number  ol 
careless  engineers. 

The  next  item  of  insufficient  staying  or  bracing,  84  cases,  of 
which  20  were  considered  dangerous,  calls  for  some  comment. 
These  defects  are  not  confined  to  any  one  particular  district,  but 
are  fairly  equally  distributed  throughout  the  province,  and  are, 
in  almost  every  case,  found  on  cheap  boilers,  quite  a  number  of 
which  have  been  purchased  from  second-hand  machinery  agents 
in  United  States  and  Eastern  Canada  belore  the  Inspection  Act 
was  enforced.  Some  few  cases  have  occurred  where  new 
boilers  have  been  sent  in  from  the  United  States,  and  one  such 
case  I  will  cite  as  an  illustiation.  A  farmer  on  the  Delta  ordered 
a  threshing  engine  from  an  American  firm,  to  carry  150  lbs.  per 
square  inch  working  pressure.  He  became  suspicions  alter 
placing  the  order,  and  asked  me  to  have  the  boiler  inspected 
before  it  was  taken  off  the  car,  which  was  done.  The  stays 
were  found  to  be  insufficient,  and  he  wired  the  company  to  that 
effect.  They  replied  "Accept  engine,  will  make  good."  A  few 
weeks  ago  the  company's  agent  offered  the  farmer  $200  to  get 
the  repairs  made  himself.  This  was  refused,  and  the  deficiency 
is  now  being  made  good  by  a  British  Columbia  company  at  the 
American  firm's  expense.  This  is  a  case  where  one  farmer  was 
saved  $200  as  a  direct  result  of  the  working  of  the  ^^Inspection 
Act.  Many  other  similar  cases  could  be  mentioned,  but  this 
serves  as  an  illustration  of  them  ail,  and  such  cases  constitute 
one  of  the  reasons  for  the  general  popularity  of  the  Inspection 
Act. 

A  case  is  also  given  in  the  report  from  District  "C  "  of  a  new 
return  tubular  boiler  built  in  the  United  States,  having  four  one- 
inch  stays  supporting  the  segment  of  the  head  above  the  tubes 
at  one  end,  and  seven  one-inch  stays  supporting  the  segment  at 
the  other  end  ;  the  latter  even  being  insufficiently  stayed.  This 
means  that  the  four  stays  would  be  carrying  a  load  of  about   46 


tons  if  the  boiler  had  been  worked  at  100  lbs.  per  square  inch. 
I  am  inclined  to  think  that  if  46  tons  were  suspended  over  a  side- 
walk by  four  one-inch  rods,  there  would  be  a  tendency  in  most 
people  to  walk  in  the  street  instead  of  passing  below  the  weight; 
and  yet  these  same  people  would  feel  perfectly  safe  near  this 
boiler  head,  simply  because  they  would  not  realize  the  danger 
in  the  same  way  as  they  would  if  they  actually  saw  the  weight 
suspended. 

Under  defective  riveting  I  wish  to  call  attention  to  a  case  dis- 
covered in  district  "A,"  particulars  of  which  are  given  in  the  re- 
port from  that  District.  This  is  the  second  case  of  the  same 
nature  that  has  been  found  in  this  District.  Both  boilers  were 
built  by  the  B.C.  Iron  Works,  Vancouver,  and  the  company  had 
tailed  before  either  of  the  defects  were  discovered,  so  that  no 
action  against  them  cou'd  be  taken.  Men  who  will  do  such  work, 
as  well  as  men  who  will  allow  such  work  to  be  done,  should  be 
dealt  with  to  the  fullest  extent  of  the  law.  It  is  fortunate  that  in 
both  these  cases  Ihe  boilers  had  only  been  operated  for  a  snort 
time  at  a  low  pressure  belore  the  defects  were  discovered. 

Under  the  heading  "Boilers  with  fractured  plates,"  43  cases 
are  reported,  six  of  which  were  dangerous.  These  cases  have 
occurred  mostly  from  two  causes,  over-pressure  and  defective 
settings.  Where  lap-joints  are  used  at  the  longitudinal  seams, 
the  part  of  the  shell  near  the  seams  is  flatter  than  the  remainder 
of  the  circle,  and  when  the  boilers  are  subjectedto  internal  pres- 
sure, the  flat  parts  of  the  shell  tend  to  assume  part  of  a  circle  of  the 
same  radius  as  the  shell  itself,  and  a  hinging  action  takes  place 
at  the  edge  of  the  lap,  usually  on  the  inside.  It  has  also  been 
found  that  in  most  cases  where  cracks  develop  in  the  centre  cir- 
cumferential seams,  the  boilers  are  not  properly  supported  on 
their  settings,  the  brackets  being  placed  near  the  ends,  thus 
throwing  additional  strains  on  this  part  of  the  boiler,  due  to  its 
weight.  As  the  lower  part  of  a  return  tubular  boiler  is  subjected 
to  severe  strains  due  to  difference  of  temperature  between  top 
and  bottom,  care  should  be  exercised  regarding  supports. 

"Boilers  with  burned  plates,"  73  cases,  five  of  which  are 
dangerous,  maj  be  comn-ented  upon,  for  the  reasons  that  these 
accidents  might  be  altogether  prevented  by  the  wners  and  the 
engineers.  The  greatest  number  of  these  cases  occurred  as  a 
result  of  negligence  on  the  part  of  the  management  to  have  the 
blow-off  pipes  removed  from  back  head  (where  they  cannot  be 
placed  nearer  the  bottom  of  boiler  than  five  or  six  inches,  on 
account  of  the  curve  of  the  head  flange)  to  the  bottom  of  the 
shell,  as  requested  by  the  inspector.  The  alteration  requires  a 
few  feet  ot  pipe  and  a  screwed  flange  riveted  to  boiler  shell.  As 
these  are  not  usually  at  hand  when  the  inspection  is  made,  the 
inspector  sees  that  the  boiler  is  properly  cleaned  out  at  that 
time,  and  leaves  this  change  to  be  made  at  the  next  wash-out. 
Advantage  is  sometimes  taken  of  the  inspector's  leniency,  with 
the  result  that  an  alteration  which  would  have  cost  $5  or  $10  and 
the  loss  of  one  day  has,  in  many  cases,  cost  the  owners  from 
$150  to  $200,  with  the  loss  of  a  week  or  more.  This  was  re- 
ported in  detail  at  the  time,  and  is  also  mentioned  in  the  in- 
spector's report. 

District  "  C  "  has  been  particularly  unfortunate  in  this  respect, 
having  45  cases  out  of  a  total  of  73,  the  reason  for  this 
being  the  increased  latitude  given  by  the  inspector,  at 
the  request  of  the  management  of  the  mines  or  mills,  to  keep 
the  plants  running.  In  some  cases  Ihe  defects  occurred  through 
the  engineers  not  properly  cleaning  out  the  boilers  when  they  were 
opened  up  for  that  purpose. 

The  cases  of  scale  or  incrustation,  214,  of  which  22  were  dang- 
erous, should  be  materially  reduced  if  the  engineers  and  owners 
of  the  plants  would  work  together,  and  see  that  the  boilers  get 
proper  attention,  as  far  as  cleaning  out  is  concerned. 

Summary  of  Total  Work  done  in  1902. 
No.    of   drawings   and  specifications    calculated    for   new 

boilers ha 

"       boiler     plates    inspected 55 

"       boiler  plates  rejected 1; 

"       boilers  built  under  inspection  in  B.C 64 

■'       boilers  built  under  inspection  in  Eastern  Canada. .  24 

"       new  boilers    inspected 321 

"       new  boilers  inspected  built  Ml  B.C 64 

"       new  boilers  not  inspected  built  in  Eastern    Canada  44 

new  boilers  inspected  built  in  United  States 15 

old  boilers  inspected  built  in  United  States   107 

"       boilers    imported    from    Eastern    Canada   (second 

hand) i 

"       old  boilers  imported    from    United   States  (second 

hand) 1 

"       boilers  unclassified 23 
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Summary  of  Total  Work  Done    in  1902     (Continued). 

numer  of  bfirst  inspections   546 

"       inspections,  external  and  interna' 810 

"       internal  inspections  only 11 

"       external  inspections  only 

"       special  inspecitons  after  repairs 

"       visits  in  addition  to  inspection    

"       boilers  subjected  to  hydrostatic  test 

'*       boilers  on  which  pressure  was   reduced  at  first    in- 
spection   110 

"       boilers  unsate  without  extensive  repairs 32 

"       boilers  repaired  under  Inspector's  directions    332 

"        boilers  considered  unfit  for  further    use h 

"       accidents  to  engines  and    boilers 21 

"       accidents  resulting  in  personal  injury  not  fatal.  ...  2 

"        investigations 5 

' '       inspections  completed 860 

Total  horsepower  of  boilers  inspected 35,806 

No.  ot  defects  observed,  as  per  summaii 2,102 

"       delects  considered  dangerous 156 

Boilers  taken  out  of   service 57 

Inspection  fees  earned 517,281.63 

Inspection  fees  collected $6,423.23 

Miles  travelled  by  inspector> 26,340 

NATURE    OF    DEFECTS. 

Whole  No.    Dangerous. 

Boilers   without  safety-valves 1  1 

Boilers  with  safety  valves  inoperative 4  4 

Boilers  with  safety  valves  overloaded 5  2 

Boilers  with  safety  valves  defective  in  con- 
struction      69  16 

Boilers    without  pressure  gauges 1  1 

Pressure  gauges  inoperative 44  2 

Pressure   gauges  defective 158  2 

Cases  ot  insufficient  staying   or  bracing 84  20 

Cases  of  defective  stays 3 

Cases  of  broken  rivets 23 

Cases  of  defective  riveting 38  5 

Cases  of  broken  slays  or  braces 8 

Cases  of  loose  stays  or  braces      72  5 

Boilers  damaged  by  low  water 5  3 

Defective    sellings 70  7 

Boilers  with   fractured  plates 43  6 

Boilers   with  laminated  plates 17  4 

Boilers  wiih  burned  plates 73  5 

Boilers  with  blistered    plates 2 

Cases  of  sediment  on  fire  sheets -44  - 

Cases  of  internal  corrosion 78 

Cases  of  scale  or  incrustation 214  12 

Cases  of  internal    grooving 5 

Cases  of  external   corrosion 96  5 

Cases  of  defective  tube= 59 

Cases  of  defective  feed  water  arrangement i2i 

Cases  of  broken  feed  valves 1 

Serious  leakage  around  tube  ends 18  4 

Serious  leakage  in   rivet  joints 88  2 

Defective  blow-off  pipes  or  cocks 148  4 

Defective  water  gauges 48  13 

Broken   blow-off  pipes  or  cocks 3  3 

Water   columns  without  blow-outs. 6  3 

Cases  of  broken  test    cocks :  . .    11 

Connections  to  water  columns  without   valves.  .      7  7 

Neutral  sheets  not    stayed 51; 

Neutral  sheets  improperly  stayed 69 

Furnaces  out  of  shape 2 

Boilers  without  fusible  plugs 127 

Boilers  low  at  front  end 27 

Cases  of  serious  leakage  of  fittings 40 

No.   of  hand-hole    doors   having  bolts  and  dogs 

burned  oft 4  4 

Leakage  at  hanger   lugs 1 

Cases    of   battery   of  boilers    having    no    check 

valves I  I 

Defects     in      engine     frames     (broken      frame)     2 
Defects  in    engine    cylinders    (broken     flanges)     i  1 

Boilers    without    hand-holes 1 

Boilers  without    stop    valves 22 

Cases  of  defective  steam  pipes 4 

Unclassified  defects 79  2 


2,102 
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MR.  JOHN  PECK. 
Mr.  John  Peck,  Chief  Inspector  of  Boilers  and  Machinery  for 
British  Columbia,  was  born  in  the  town  of  Billericay,  near 
London,  in  1851,  and  received  his  education  in  public  schools. 
Having  a  natural  aptitude  for  machinery,  he  selected  mechanical 
engineering  as  a  profession,  serving  his  apprenticeship  with  a 
well-known  firm  of  London  engineers.  Mr.  Peck  emigrated  to 
Canada  in  1882  and  was  for  a  time  employed  by  the  C.P.R.  in 
Manitoba.  Returning  to  England  in  the  fall  of  1885  to  further 
his  technical  knowledge  at  one  of  the  engineering  schools,  he 
obiained  the  position  of  engineer  to  the  local  Government  Board 
for  the  districts  of  Wandsworth  and  Clapham,  and  entered  the 
Berbeck  Institute  and  City  and  Guilds  of  London  Institute,  under- 


going a  lour  years'  course  of  evening  cl.isse-  and  taking  no  less 
than  thirteen  first-class  certificates  in  steam  and  mechanical 
engineering,  electric  lighting  and  transmission  of  power, 
mechanical  drawing  and  other  branches. 

In  1890  Mr.  Peck  returned  to  Canada  and  located  in  New 
Westminster  where  he  was  employed  by  the  Reid  &  Currie 
Iron  Works  as  foreman.  When  this  company  ceased  business  he 
was  appointed  liquidator,  and  on  the  reorganization  of  the 
concern  became  manager  and  part  cwner,  eventually  purchasing 
the  entire  plant  and  establishing  the  Vulcan  Iron  Works,  which, 
until  wiped  out  by  fire,  was  a  prosperous  institution.  In  June, 
1901,  the  British  Columbia  Government  appointed  Mr.  Peck  to 
the  office  of  Inspector  of  Ste.im  Boilers  and  Machinery,  a  position 


Mr.  John  Peck, 
Chief  Inspector  of  Boileis  and  Machinery  for  British  Columbia. 

which  his  technical  and  practical  knowledge  enables  him  to  fill 
in  an  able  and  most  satisfactory  manner.  Mr.  Peck  has  been 
a 'member  of  the  Board  of  Trade  and  City  Council  of  New 
Westminster,  and  takes  a  lively  interest  in  public  affairs. 


TORONTO  ENGINEERS'  DINNER, 
Once  more  on  Thanksgiving  Eve,  October  14th,  the  Toronto 
engineers  and  their  friends  "  feasted  "  of  dainty  dishes,  speech 
and  song  at  the  Walker  House.  For  the  seventeenth  time  the 
members  of  Toronto  No.  i  appeared  as  the  dispensers  ot  hos- 
pitality, and  on  this  occasion  Mr.  N.  V.  Kuhlman,  the  worthy 
president,  was  in  the  chair.  Nothing  was  lacking  in  the  menu 
to  appease  the  appetites  of  the  numerous  guests,  and  everything 
passed  off  in  first-class  style.  Letters  of  regret  were  ready  from 
His  Worship   the  Mayor,  Aid.  Oliver  and  City  Engineer  Rust. 

The  chairman,  after  a  few  words  of  welcome,  asked  the  party 
to  drink  with  him  the  health  of  the  King  and  the  Royal  Family, 
followed  by  the  singing  cf  the  National  Anthem.  Then  Mr. 
Thomas  Crawford,  M.P.P.,  responded  to  the  toast  of  "  Ontario, 
the  Banner  Province."  He  pointed  out  that  the  banding  of  en- 
gineers together  for  mutual  advancement  in  educational  mat- 
ters meant  a  saving  of  life  and  property.  He  was  desirous  that 
the  engineers  should  receive  more  recognition  and  protection 
from  the  Government,  and  thought  much  opposition  to  a  compul- 
sory license  law  came  from  persons  who  had  wrong  impression  of 
the  situation.  In  responding  to  the  toast  of  "  Toronto,  the 
Queen  City,"  Aid.  Richardson  spoke  encouragingly  to  the  engi- 
neers, pointing  out  the  important  relation  which  the  engineer  and 
the  manufacturer  bore  to  the  prosperity  of  the  country.  Mr.  J. 
Litsler,  manager  of  the  Pure  Gold  Manufacturing  Company,  re- 
plied to  the  toast  of  "  Our  Guests,"  while  coupled  with  the  toast 
of  "Our  Manufacturers  "  were  the  names  of  Mr.  G.  R.  Baker  of 
Weslman  &  Baker,  and  Mr.  Thomson,  of  the  Otis  Elevator 
Company.  The  latter  said  that  the  position  of  the  engineer  was 
being  improved  by  the  large  number  of  new  manufacturing  es- 
tablishments that  there  were  being  located  in  Canada.  Nine 
•American  firms  had  recently  established  factories  in  Hamilton 
and  he  believed  that  in  other  cities  more  or  less  advancement  in 
this  direction  was  being  made.  Mr.  A.  M.  Wickens  acknow- 
ledged ihe  toast  of  "  Our  Manufacturers."      He  spoke  of  the  re- 
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sponsibility  of  the  engineers  position;  he  niusi  know  all  about  ele- 
vators, plumbing,  steam  and  electric  plants,  etc.  The  Technical 
School  in  Toronto  had  done  much  to  start  engineers  on  the  right 
course,  but  he  feared  that  its  usefulness  would  be  impaired  by 
the  proposed  change  of  management  under  which  the  Technical 
school,  high  schools  and  public  schools  were  to  be  governed  by 
the  same  board.  IMr.  H.  E.  Terry  and  Mr.  Charles  Moseley  re- 
plied to  the  toast  of  "  The  Executive,"  "Toronto  No.  1"  was 
then  toasted  and  brought  a  response  from  the  president,  Mr. 
Kuhlman. 

Under  the  direction  of  Mr.  George  Grant  a  splendid  program 
of  entertainment  was  furnished  by  Messrs.  E.  Harrington,  H. 
Ruthven  McDonald,  R.  Wilson,  E.  Crawford,  John  Alexander 
and  Howard  Fletcher.  The  dinner  committee  was  composed  of  N. 
V.  Kuhlman,  president  ;  G.  C.  Mooring,  chairman  ;  W.  H.  John- 
ston, secretary-treasurer  ;  J.  G.  Bain,  Alex.  Storer,  H.  E.  Terry, 
James  Bannon,  A.  J.  Butcher,  and  W.  L.  Oathwaite. 


MR.  N.  V.  KUHLMAN. 
The  president  of  Toronto  No.  i,  Mr.  N.  V.  Kuhlman,  is 
recognized  as  one  of  the  first  engineers  of  to-day.  He  has 
always  taken  a  deep  interest  in  the  success  of  the  Canadian 
Association  of  Stationary  Engineers  and  his  election  as  president 
was  well  deserved.  For  sixteen  years  he  has  been  superin- 
tendent of  the  Ontario  Power  &  Flats  Company,    which  supplies 


Mr.  N.  V.  Kuhlman, 
President  Toronto  No.  i.  C.  A.  S.  E. 

power  to  a  number  of  manufacturing  concerns  located  in  their 
building  at  the  corner  of  Niagara  and  Tecumseh  streets,  and 
which  has  a  frontage  of  240  feet  on  Tecumseh  street  and  320  feet 
on  Niagara  street.  It  is  a  five-storey  brick  building,  with  over 
150,000  feet  of  floor  space,  rented  lo  the  following  manufacturers: 
John  Gilchrist,  sash  and  door  factorv  and  planing  mill,  employ- 
ing fifty  men;  Barthelmes  &  Company,  piano  action  and  piano 
keys,  125  men  ;  Spanner  &  Company,  fancy  woodturners,  25 
men;  W.  Bohne  &  Company,  piano  hammer  makers,  12  men  ; 
Hammer  Piano  Company,  manufacturers  of  pianos,  100  men  ; 
Mason  &  Risch  Piano  Company,  100  men;  Carlyle  Manufacturing 
Company,  furniture,  10  men;  Toronto  Woodworking  Company, 
rules  and  variety  woodwork,  12  men;  United  Electric  Company, 
electrical  machinery,  75  men;  Fairies  Milling  Company,  flour  and 
cranes,  10  men;  Toronto  File  Works,  25  men.  The  steam  plant 
consists  of  a  pair  of  Brown  twin  engfines,  31:0  horse  power,  built 
by  the  Poison  Ircn  Works,  and  three  boilers  of  the  same  capacity, 
while  there  is  now  being  installed  one  Heine  safety  water  lube 
boiler  of  300  horse  power,  which  will  give  them  a  total  of  650 
horse  power.  At  present  the  power  is  distributed  by  means  of 
shafting  and  belting,  but  it  is  proposed  to  install  an  electric  plant 
and  furnish  the  power  through  motors.  There  are  also  installed 
in  the  building  two  large  dry  kilns  for  drying  lumber,  with  a 
capicity  of  150,000  feet.  These  kilns  were  designed  by  Mr. 
Kuhlman  and  constructed  under  his  superintendence.  They 
work  very  satisfactorily,  about  50,000  feet  of  lumber  being  dried 
each  week. 

Mr.  Kuhlman  is  deeply  interested  in  society  work,  being  a 
member  of  St.  John''*  Lodge  A.  F.  &  A.  M.,  Albert  Lodge 
1.0  O.F.,  Canada  Council,  Royal  Arcanum,  and  Fidelity  Tent 
K.O.T.M. 


Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

November  4th,  1903. 

It  is  announced  that  Mr.  W.  McLea  Walbank  has  accepted 
the  position  of  first  vice-president  and  chief  engineer  of  the 
Montreal  Light,  Heat  &  Power  Company.  It  is  contemplated  to 
give  Mr.  Walbank  very  largely  the  guidance  of  the  practical 
part  of  the  company's  affairs,  as  to  development  of  business  and 
regulation  of  expenditure.  The  company  are  to  be  congratu- 
lated on  securing  Mr.  Walbank's  services,  as  his  past  experi- 
ence should  prove  of  great  value  10  him  in  his  new  position. 
Besides,  he  is  a  Montrealer,  and  very  popular. 

Recently  Mr.  G.  B.  Burland,  who  was  president  of  the 
Lachine  Rapids  Hydraulic  &  Land  Company,  entertained  his  co- 
directors  and  the  managing  director,  Mr.  Walbank,  at  dinner  at 
the  St.  James'  Club.  The  occasion  was  taken  advantage  of  by 
the  president  and  directors  to  make  a  presentation  to  Mr.  Wal- 
bank of  a  beautiful  sterling  silver  tea  service,  accompanied  by 
an  address  expressing  the  high  appreciation  which  the  directors 
entertained  of  his  services  as  managing  director  of  the  com- 
pany. 

The  evening  papers  devoted  some  space  to  informing  the 
public  how  the  double-truck  cars  were  now  running  on  the 
Windsor  circuit,  etc.  If  they  had  used  the  word  in  the  singular 
instead  of  the  plural  their  remarks  would  have  been  nearer  the 
mark  However,  the  sample  is  appreciated,  and  it  is  hoped 
that  this  line,  which  is  admitted  to  be  the  best  paying  one,  will 
soon  have  more  put  on  it  and  the  disgraceful  ".sardine  boxes" 
now  equipping  it  relegated  to  the  scrap  heap, where  they  belong. 
By  the  way,  this  is  the  line  which  takes  vi^-itors  both  fiom  the 
G.  T.  R.  and  C.  P.  R.  stations  up  to  the  Windsor  Hotel. 

The  Bell  Telephone  Company  are  working  hard  at  their  new 
building  on  Hospital  street,  in  rear  of  the  present  main  exchange. 
Upon  completion  a  "central  energy  "  switchboard  will  be  in- 
stalled. The  magnitude  of  the  work  of  transferring  from  one 
switchboard  to  the  other,  and  yet  keeping  subscribers'  lines  in 
oper.ition,  will  be  appreciated  by  those  acquainted  with  tele- 
phone data. 

The  war  among  manufacturers  of  electrical  fittings  goes 
merr  ly  on.  Cut,  cut,  cut,  is  the  rule  in  Montreal.  Certain 
articles  wholesaled  at  13  1-5  cents,  and  retailed  at  13^,  and  so 
on  all  along  the  line.  No  protection  to  trade.  Running  ex- 
penses of  the  business  apparently  nil.  A  reaction  with  a  ven- 
geance to  the  schedule  at  reasonable  figures  adopted  by  all  a 
year  or  so  ago.  The  schedule  wa-  unique  in  its  way,  as  the 
prices  were  put  down  low  to  prevent  importation.  Now  im- 
porting is  more  indulged  in. 

The  delegates  to  the  Commercial  Congress  trom  England  ex- 
pressed the  hope  for  a  federal  bankruptcy  law  in  Canada.  The 
Canadian  Manufacturers'  Association  are  agitating  the  question. 
Why  not  the  Canadian  Electrical  Association  also,  as  surely  the 
electrical  trade  feel  the  need  of  such  an  act  as  much  as  other 
trades. 

The  annual  statement  of  the  Montreal  Street  Railway  for  the 
year  ending  September  30,  1903,  has  just  been  issued.  It  shows 
the  gross  receipts  to  have  been  $2,222,000  and  the  operating 
expenses  $1,316,000,  being  an  increase  of  $176,000  in  gross 
earnings  and  $182,000  in  operating  expenses.  The  decrease  in 
net  earnings  is  accounted  for  by  the  fact  that  during  the  year 
the  company  had  two  strikes  on  its  hands.  There  were  carried 
during  the  year  54,5'io,ooo  passengers,  as  compared  with 
49,900,000  in  1902.  Transfers  issued  numbered  16,700,000,  as 
compared  with  15,000,000  the  previous  year.  The  net  earnings 
were  $405,939  01,  a«  compared  with  $911,032.27  last  year.  After 
providing  for  the  percentage  on  earnings  acciued  to  the  city, 
and  interest  on  bonds  and  loans,  the  directors  declared  four 
quarterly  dividends,  am  lunting  to  $6(10,000,  and  in  view  of  the 
company  having  assumed  their  own  fire  insurance  risk,  placed 
an  additional  sum  of  $25,000  to  the  credit  of  that  fund,  which 
now  amounts  lo  $239,377.31,  and  $50,000  to  the  credit  of  the 
contingent  account,  leaving  a  surplus  of  $9,907.54,  which  was 
transferred  to  the  general  surplus  account  of  the  company.  An 
amount  of  $54,130.18  Expended  during  the  year  on  special 
renewals  was  charged  against  the  contingent  account. 
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VAST  ENGINEERING  PROJECT. 

One  of  the  largest  engineering  projects  in  the  world 
Js  now  under  consideration  by  the  African  Concessions 
Syndicate.  The  details  of  the  undertaking  will  not  be 
settled  until  the  site  has  been  further  surveyed,  an 
operation  for  which  the  sum  of  $10,000  has  been 
allocated.  The  proposition  is  the  utilization  of  Victoria 
Falls,  in  Rhodesia,  ?  far  greater  scheme  than  the  har- 
nessing of  the  Niagara  Falls.  The  total  height  of  the 
Niagara  Falls  is  about  160  feet,  whereas  at  the  Victoria 
Falls  the  height  is  more  than  400  feet.  Again,  while 
the  total  power  running  to  waste  at  Niagara  is  esti- 
mated at  7,000,000  h.p.,  the  available  power  is  put  at 
35,000,000  h. p.  As  electricity  is  now  recognized  as  the 
most  economical  agency  for  traction,  it  is  believed  that 
the  Rhodesian  railways  will  afford  an  opening  for  the 
supply  of  large  quantities  of  energy  when  the  proposed 
works  have  been  established.  Various  mining  centres 
already  established  should  also  be  responsible  for  a  very 
considerable  consumption,  while  the  development  of  the 
iron,  copper  and  coal  industries,  together  with  the  con- 
current increase  of  miscellaneous  manufacturing  in- 
dustries and  the  growth  of  cities  and  towns,  will  afford 
further  scope  for  the  absorption  of  power.  If  a  radius 
of  600  miles  could  be  served  from  the  proposed  power 
station  at  Victoria  Falls,  the  whole  of  the  goldfields  of 
South  Africa  would  be  included  in  the  area,  and  a  large 
proportion  of  its  railways.  In  other  words,  the  area 
would  comprise  1,500,000  square  miles,  including  the 
whole  of  Rhodesia,  Bechuanaland,  and  the  Transvaal, 
as  well  as  the  greater  part  of  Portuguese  Mozambique, 
German  South  West  Africa,  Portuguese  West  Africa, 
and  the  Congo  State. 


RULES  FOR  LINE  FOREMEN. 

In  a  very  instructive  paper  on  "  Overhead  Pole  Line 
Construction  and  Operation  for  Central  Stations,"  read 
at  the  recent  convention  of  the  Association  of  Edison 
Illuminating  Companies,  the  authors,  Messrs.  A.  H. 
Manwaring  and  J.  T.  Hutchings,  submited  the  follow- 
ing general  rules  to  be  followed  by  line  foremen  : 

1.  No  wire  of  smaller  size  than  No.  6  B.  &  S.  gauge 
shall  be  used  for  either  primary  or  secondary  work. 

2.  All  alternating-current  primary  line  wire  shall  be 
erected  on  porcelain  insulators  upon  adjacent  pins.  , 

3.  All  arc  line  wire  shall  be  erected  on  double  petti- 
coat glass  insulators. 

4.  Alternating-current  and  arc  line  wires  shall  in  no 
case  be  placed  upon  the  same  cross  arm  unless  the  pole 
is  between. 

5.  All  joints  shall  be  well  soldered  and  taped. 

6.  Secondary  lines  shall  at  all  points  be  at  least  18 
in.  from  primary  or  arc  lines  unless  covered  with  heavy 
porcelain  tubes. 

7.  Fuse  boxes  shall  be  placed  upon  all  branch  circuits. 

8.  The  main  circuits  shall  not  be  fused  as  long  as  the 
w  ires  are  maintained  of  the  same  size  as  at  the  station. 

9.  Fuse  boxes  for  branch  circuits  shall  in  all  cases 
be  fused  25  per  cent,  smaller  than  the  main  fuse  at 
switchboard  ;  and  in  no  case  shall  branch  fuse  boxes 
be  fused  with  copper  wire. 

10.  Fuse  boxes  for  branch  circuits  shall  be  placed 
upon  the  first  pole  from  the  junction  pole. 

n.  Transformers  shall  not  be  placed  on  the  exterior 
of  buildings,  sheds  or  other  property  belonging  to  the 


12.  All  poles  having  transformers  or  fuse  boxes  upon 
them  shall  be  stepped. 

13.  No  fuse  box  or  transformer  shall  be  placed  upon 
a  junction  pole  or  lamp  pole,  except  where  absolutely 
necessary,  in  which  case  the  office  shall  be  notified  and 
permission  obtained. 

14.  Transformer  poles  shall  in  all  cases  have  full  six- 
pin  arms. 

15.  In  placing  transformers  for  motors,  i  k.w. 
should  be  allowed  tor  each  horse  power  up  to  30  h.p., 
except  where  a  number  of  motors  are  installed  upon  one 
group  of  transformers,  in  which  case  the  capacity  may 
be  reduced  in  accordance  with  the  condition  of  load. 

16.  All  consumers  having  200  lights  or  over,  who 
are  not  regular  in  their  hours  of  burning,  such  as 
churches,  lodge  rooms,  public  halls,  etc.,  shall  be  placed 
upon  two-phase  wherever  possible. 

17.  In  connecting  two-wire  consumers  upon  three- 
wire  secondary  circuits,  care  should  be  taken  that  the 
load  is  evenly  balanced,  as  to  location  and  time  of 
burning. 

18.  Wherever  practicable,  consumers  should  be 
grouped  upon  one  transformer,  or  system  of  trans- 
formers and  secondary  wires. 

19.  The  object  in  grounding  a  secondary  wire  of 
transformers  is  to  prevent  high-tension  current  from 
reaching  the  secondary  wires.  The  neutral  wire  of  all 
three-wire  secondary  circuits  must  be  grounded,  and 
also  one  side  of  all  two-wire  secondary  circuits. 

20.  It  is  of  the  utmost  importance  that  the  primary 
fuses  protecting  each  transformer  shall  be  of  a  size 
proportionate  to  the  capacity  of  the  transformer. 
When  a  transformer  is  fused  excessively  heavy,  or  with 
fuses  of  dissimilar  sizes,  one  fuse  only  is  liable  to  blow, 
thus  leaving  current  on  the  defective  transformer. 

21.  It  is  essential  that,  when  a  primary  fuse  on 
the  transformer  is  blown  through  any  cause,  the 
secondaries  should  be  disconnected  from  the  trans- 
former and  the  latter  tested  to  full  line  voltage  between 
the  primary  and  secondary  coils,  so  as  to  determine 
that  there  is  no  breakdown  in  the  insulation  between 
these  coils. 

22.  All  alternating-current  circuits  should  be  tested 
daily  for  grounds. 

23.  All  series  lighting  circuits  should  be  tested  for 
grounds  within  ten  minutes  after  the  circuits  are  taken 
off,  and  for  open  circuits,  crosses  and  grounds  at  12.10 
p.m.  and  3.10  p.m.,  and  also  one  hour  before  starting 
time. 


SMOKE  CONSUMERS. 
Dr.  A.  \V.  Drysdale,  of  Pliiladelphia,  recently  delivered  a  brief 
address  on  smoke  consumers  before  the  Toronto  branch  of  the 
Canadian  Manufacturers'  Association.  Dr.  Drysdale  said  that 
the  only  real  smoke  consumer  was  "perfect  combustion,"  which 
it  was  impossible  to  get.  He  said  that  a  perfectly  even  fire, 
which  could  only  be  obtained  by  having  a  thoroujfhly  good 
stoker,  was  one  of  the  best  smoke  consumers  known.  It  was 
impossible  to  prevent  smoke  when  forcing  or  cleaning  a  fire. 
Ocean  steamers  did  away  witti  a  great  deal  of  smoke  by  a  pro. 
cess  of  condensing.  The  best  method  for  a  stoker  to  pursue  was, 
when  firing,  to  feed  in  front,  use  coke,  and  keep  the  fire  renewed 
from  the  front.  He  said  it  was  impossible  to  start  a  furnace 
without  smoke,  no  matter  what  the  device. 


On  Thanksgiving  Eve  the  premises  of  the  Dominion  Motor  & 
Machine  Company,  231  King  street  east,  Toronto,  were  damag-- 
ed  by  fire,  several  automobiles  being  destroyed, 
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THE  COST  OF  STEAM  POWER  PER  the  other  amounts  of  power  in  a  ratio  which  would    ap- 

ANNUM.  ply  to  the  different  sizes  of  powers  and  numbers  of   at- 

There  is  a  deal  of  misunderstanding  in  regard  to  the  tendants  required, 
cost  of  steam  horse  power.  Almost  all  of  the  figures  The  cost  of  oil,  waste  and  supplies  is  also  similarly 
upon  which  the  cost  of  steam  horse  power  is  based  are  proportioned,  and  the  results  check  very  closely  with 
taken  from  large  plants  producing  from  i,ooo  to  1,500  those  found  in  my  average  practice, 
horse  power.  There  is  no  question  but  that  in  large  Some  little  time  ago,  I  averaged  the  figures  of  a 
units  like  these  a  steam  horse-power  can  be  produced  number  of  estimates  made  by  several  different  author- 
from  $22  to  $26  per  annum.  This  is  not  true,  how-  ities,  with  the  following  results:  100  horse-power,  $63  ; 
ever,  of  smaller  plants.  In  the  last  few  years,  says  200  horse-power,  $45  ;  300  horse-power,  $37  ;  400 
Wm.  O.  Weber  in  the  Engineer,  I  have  had  occasion  horse-power,  $32  ;  500  horse-power,  $29  ;  600  horse- 
to  make  up  the  figures  as  to  costs  of  power  on  a  num-  power,  $28  ;  700  horse-power,  $27  ;  800  horse-power, 
ber  of  small  plants,  and  as  a  result  of  those  figures  I  $26  ;  900  horse-power,  $25  ;  1000  horse-power,  $24  ; 
would  submit  the  following  table.  In  this  table  it  will  1,500  horse-power,  $22  ;  2,000  horse-power,  $21. 
be  seen  that,  while  a  looo-horse-power  installation  of  These  figures  are  undoubtedly  correct  for  the  larger 
boilers,  engines,  buildings,  chimney,  and  all  other  ac-  horse-powers,  but  are  too  low  for  the  smaller  power, 
cessories,  costs  about  $60  a  horse-power,  the  same  in-  principally  because  ihey  have  been  based  on  mill  plants, 
stallation  for  300  horse-power  costs  at  least  double  per  where  better  types  of  engines  prevail,  and  more  at- 
horse-power.  It  has  been  found  by  these  figures  that  tention  is  given  to  economical  administration, 
the  interest  on  the  first  charges  should  be  14  per  cent.,  •  believe,  however,  that  my  figures  will  more  nearly 
of  which  interest  is  6  per  cent.,  depreciation  4  per  cent.,  respresent  average  conditions  throughout  the  country, 
repairs  2  per  cent.,  insurance  I  per  cent.,  and  taxes  i  Slide  valve  engines  of  from  100  to  even  300  or  400 
per  cent.  horse  power  are    still  largely  used,   and  as    economical 

The  attendance  varies  very  largely    with   the   size    of  ""esults  cannot  be  obtained  from  them   as  from  the  Cor- 

the  plant.      In  a  i  ,000-horse-power  plant,  three  men  in  ''^s  type  of  engines,  so  prevalent  in  eastern  mill  practice. 

11-1                    J      •    „  ti.     J        „*  e,    ,«  „  A^^T     rx^A  ««.»  Cost  OF  One  HoKSE  Power,  lo-HonR  Basis,  508  Days  Pfr  Annum 

the  boiler-room  durmg  the  day  at  $1.50  a  day,   and  one      si„„fp„„j  ^.p .00      20.      300      500     700   .000  .,000 

nieht  man  at  Si.qo,  would    be    only    $1.85    per    horse-  Cost  of  plant  per  h  p.  hour   $170.0  $146 00  $126^00 196.00176 00 $6000 ?56 00 

iiif;iii  iiidii  ai.  vi.jv.,,       V.                            J     -^        o     f  Coal  per  h.p,  per  hr.,  lbs..            7.0        65        6.0       50       4.0       2.5       1.5 

power.      One  engineer  at  $3  per  day  and   an    assistant      Fined  charges  at  14%  jji.so  {2410  $17-65  jij  4s  $1065  18.40  $  7.85 

^                                            .,,,*,                       ,                                       T  Cost  of  fuel  at  54  per  ton..        $38.  <o  $35.70  $33.00  J27. 50  $22.00  $13.75  $  8.25 

at  $2  per  day  would  only  be  $1.54  per  horse-power,      i  Attendance.  loth  basis...      $12.00  jio.oo  $  8605650  $  4.70  $  3.50  $  3  00 

,,  ,,  ^  f^^j-.-^jf       oil,  waste,  supplies $  2.40  $  2  00  $   1.72  $  1.24  $  0.94  $  0.70  $  0.60 

have  allowed,  however,  $3.50  for  attendants,  instead  ot  Total $75.70  $68.10  $60.97  $48.39  $38.29  $26.35$iq7o 

$3.39,  which  this    would    amount    to.     On    the    other  — 

hand,  in  a  loo-horse-power  plant  an  engineer  at    $2.50  xhe  City  Council  of  Sherbrooke,  Que.,  have  accepted  the  ten- 

a  day  would  be  $7.72  per  horse-power,    and   a    fireman  der  of  R.  Arkley  for  the  building  of  a  crib  dam  at  the   Weslbury 

at    $1.50    per    day    would     be    $4.62      a    horse-power.  Basin  water  power,    his  figure    being  $38,000.     It  is  proposed  to 

,.^^,                tf.             I  u             u                         II  proceed  with  the  work  immediately  and  to  call  for  tenders   at  an 

amountmg  to  a  little  over  $12.      I  have,    however,  call-  ^^^,y  j^,^  f^^  erection   of  power   house  and    installation  of  m^ 

ed  the  figure  $12,  and  proportioned  this  attendance  for  chinery. 


ANY  NEW  CUSTOMER 


Who  sends  us  an  ORDER  this  month 
through  this  advertisement  will  be  allowed 
an  extra  lo  per  cent.  Does  it  pay  to 
advertise  ? 


L  LLLullllu  0.......  ..., 

426  ST.  PAUL  STREET,  MONTREAL 
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THE  NEW  COMPRESSORS  OF  THE  GRANBY 
COMPANY  AT  PHOENIX. 

By  Geo.  E.  Coi.e. 
Among  the  recent  installations  of  oower  plants  in 
British  Columbia,  the  new  air  compressors  oftheGran- 
by  Consolidated  Mining,  Smelting  &  Power  Company 
at  Phoenix  are  noteworthy,  and  the  fact  that  this  is  one 
of  the  largest  plants  of  its  kind  in  the  province,  and 
most  modern  in  both  its  mechanical  and  electrical  feat- 


a  larger  plant  and  a  change  in  motive  power,  and 
electricity  was  substituted  for  steam. 

Power  is  now  supplied  to  the  Granby  Company,  by 
the  Cascade  Water,  Light  &  Power  Company  so 
that,  at  the  present  time,  electric  motors  drive  the  air 
compressors,  which,  in  turn,  supply  the  motive  power 
for  mine  pumps  and  hoisting  engines. 

The  new  compressors  were  designed  and  con- 
structed by  the  Canadian  Rand  Drill  Company,  of  Sher- 


m 
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Fig.  I. — View  of  Motor  Showing  Revolving  Part. 

ures,  are  reasons  sufficient,  perhaps,  to  justify  a  some- 
what detailed  description  thereof. 

Some  five  years  ago  a  lo-drill  Canadian  Rand  air 
compressor  was  installed  at  the  Old  Ironsides  No.  i 
shafthouse.  In  1900  another  lo-drill  compressor  was 
placed  in  position  at  the  Knob  Hill.  Before  the  in- 
stallation of  the  new  plant  these  two  older  compressors, 
hoisting  engines  and  mine  pumps  were  driven  by 
steam.  But  the  supply  in  the  vicinity  of  timber  for 
fuel  purposes  was  rapidly  becoming  exhausted,  with 
the  result  that  steam-generated  power  was  no  longer 
economical.  This  fact,  together  with  the  large  ex- 
tension of  operations  at  the  mines, necessitated  recently 


Fig.  2. — \iEW  OF  Motor  Showing  Hrim.^rv   Winding. 

brooke.  Que.,  and  the  motors  were  built  by  the 
Westinghouse  Electric  and  Mfg.  Company,  of  Pitts- 
burg, Pa. 

The  superstructure  of  the  building  is  of  wood  frame 
construction.  The  timbers  used  are  12x14  ^f^ 
the  foundations  of  the  building  rest  on  solid  rock. 
In  appearance  the  exterior  of  the  building  is  plain.  The 
interior  is  finished  in  the  same  style,  but  the  general 
arrangement  of  the  machinery  and  fittings  make  its 
appearance  attractive. 

The  general  dimensions  of  the  buildings  are  120x60 
ft.  and  the  height  under  roof  truss  is  20  ft.  The  floors 
are  of  oiled    wood,    except  where  foundations    gf  the 
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Fig. '3. — Motors  in  Position. 

compressors  project  about  five  inches  above  the  floor 
level. 

Both  compressors  and  motor  foundations  are  of  con- 
crete and  rest  on  solid  rock.  In  the  foundations  of 
compressors,  the  concrete  is  eleven  feet  deep  and  motors 
rest  on  foundations  of  7  foot  depth.  The  wheel  pits 
and  rope  driveways  are  also  firmly  lined  with  concrete. 

A  travelling  crane,  capacity  20,000  pounds,  operated 
by  hand  chains,  spans  one  side  of  the  room  and  travels 
the  whole  leng^th    of  same.     The    crane    runways    are 


amm^^gu^gl^mgmMigi^ 

Fig.  4. — Motors,  Auto-Starters  and  Switchboards. 

height  of  the  motors  above  the  floor  is  13  feet  6  inches. 
(Fig.  I,  a  photo  taken  when  motor  was  being  erected, 
gives  an  idea  of  the  size  of  the  revolving  part,  which 
is  10  feet  in  diameter  and  24  inches  wide.  Fig.  2  is  a 
view  of  the  primary  winding  before  the  revolving  part 
was  mounted. 

Both  motors  are  of  the  induction,  3-phase,  Westing- 
house  type  C.  Each  is  wound  for  2,000  volts  and 
7,200  alternations  per  minute.  The  speed  is  constant 
at  200  revolutions  per  minute,   and  each    motor    has    a 


Ai.  View  of  Compressing  Engines 


supported  from  the  cross  beams  by  heavy  iron  bolts. 
A  view  of  the  crane  may  be  had  from  Fig.  4.  The 
crane  can  be  translerred  from  one  side  of  the  room  to 
the  other,  and  this,  in  a  short  space  of  time,  by  means 
of  a  small  car  which  travels  between  the  'runways  of 
the  crane. 

The  motors,  two  in  number,    rest  on    13   foot   square 
iron  bases,    which    are    bolted    to    the    concrete.      The 


capacity  of  700-h.  p.  The  drive  wheels  are  7  feet  8 
inches  in  diameter  and  48  inches  wide.  They  are 
grooved  for  twenty-one  lyi  inch  ropes.  Fig.  3  shows 
the  motors  in  position.  That  on  the  left  is  in  opera- 
tion, as  is  seen  from  the  appearance  of  the  rope  drive 
and  tightener. 

Fig.  4,  a  view  taken    from    the  centre    and    opposite 
end  of  the  roem,  shows   the   two   motors,   autostarters 


December,    1903 


THE  CANADIAN  ELECTRICAL  NEWS 


and  switchboards.  The  well-known  device  of  the 
Westinghouse  Company  is  used  in  starting-  the  mot- 
ors. In  connection  with  the  controllers  are  two  auto- 
transtormers  which  tend  to  take  up  any  excess  of  cur- 
rent in  the  line,  until  the  motor  has  reached  its  full 
speed.  When  the  motor  has  started,  the  controller  is 
then  thrown  on  the  line. 

There  are  two  switchboards,  each  motor  having  a 
separate  panel.  The  third  board,  seen  in  Fig.  4,  is  that 
used  for  the  lighting  in  the  town.  There  are  five  in- 
struments on  each  board — voltmeter,  three  ammeters 
and  a  watt  meter.  Directly  above  the  switchboards 
the  lightning  arresters,  the  Westinghouse  indoor  type, 
are  arranged. 

The  compressors  are  of  the  tandem  duplex  air  type. 


lubricators  are  used  lor  the  high-pressure  cylinders 
Pillow  blocks  and  all  moving  parts  are  fitted  with 
sight-feed  oilers.  The  crank  pins  have  centrifugal 
oilers  and  the  cross-heads  a  set  of  wipers. 

Both  compressors  are  equipped  with  a  system  ot 
indicators  whereby  readings  can  be  taken  at  any  time 
showing  the  conditions  of  the  valves  and  pistons.  A 
gauge  board  at  one  end  of  the  room  has  a  high-pres- 
sure gauge,  one  high-grade  clock,  four  low-pressure 
gauges,  two  revolution  counters  and  one  recording 
end  test  gauge.  A  set  of  thermometers  is  arranged 
on  the  low  and  high-pressure  cylinders  to  indicate  the 
effect  of  the  cooling  water  in  the  intercoolers. 

The  low-pressure  cylinders  are  water  jacketed 
around    both  the  cylinders    and    heads,    but    the    high- 


FiG.  6. — \Mew  of  Engines  Looking  Towards  the  Motors. 


The  low-pressure  cylinders  are  28x36  inches  and  the 
high-pressure  are  16x36  inches.  The  low-pressure 
cylinders  are  fitted  with  Corliss  inlet  valves  and  poppet 
discharge  valves  ;  the  high-pressure  cylinders  have 
spring  inlet  valves  and  poppet  discharge  valves.  Be- 
tween the  low  and  high  pressure  cylinders  an  inter- 
cooler  is  placed.  Air  is  taken  in  to  the  low-pressure 
cylinder  at  atmospheric  and  compressed  to  25  pounds 
pressure,  at  which  it  enters  the  high-pressure  cylin- 
der, when  it  is  compressed  to  100  pounds.  This  air 
is  in  turn  discharged  into  an  aftercooler  where  any 
heat  is  removed.  From  the  aftercooler  the  air  passes 
to  a  large  receiver  16  feet  long  and  72  inches  in  diame- 
ter. Compressed  air  is  distributed  from  this  receiver 
by  a  main  air  line,  which  is  10  inches  in  diameter. 

The  low-pressure  cylinders  are  lubricated  from  one 
reservoir,  so  arranged  as  to  distribute  the  oil  to  both 
ends  and  also  to  the  centre  of  the  cylinders.     Separate 


pressure  have  jacketing  around  the  cylinder  only.  The 
cooling  water  passes  first  through  one  intercooler, 
then  through  a  second  and  finally  through  the  cylin- 
der jackets,  which  it  leaves  at  70  degrees  F^h.  A 
general  view  ot  the  compressing  engines  is  given  in 
Fig.  5,  in  which  the  eight  cylinders  appear  with  the 
intercooler  on  top.  The  valve  movements  of  the  un- 
loading device  may  be  seen  on  the  second  half  of  the 
nearer  compressor.  Fig.  6  is  a  view  of  the  engines 
looking  towards  the  motors. 

The  fiy-wheels,  one  of  which  is  shown  in  Fig.  6,  are 
18  feet  2  inches  in  diameter  and  48  inches  vifide.  Each 
wheel  is  grooved  for  twenty-one  ropes  of  i}^  inch 
diameter.  The  wheels  make  80  revolutions  per  min- 
ute and  the  capacity  of  each  motor  is  4,220  cubic  feet 
of  free  air  per  minute. 

Each  fly-wheel  is  driven  from  the  motor  by  an  end- 
less rope  which  runs  from    the    motor    drive    wheel    to 
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the  fiy-wheel.  The  distance  from  centre  of  motor 
drive  to  centre  of  fly-wheel  is  60  feet.  This  rope 
drive  is  arranged  with  an  antomatic  take-up  whereby 
the  tension  of  the  rope  is  kept  constant.  The  track, 
some  40  feet  in  length,  for  this  tightener,  rests  on  an 
iron  frame  which  is  fastened  to  the  floor.  Views  of 
this  tightening  device  may  be  had  from  Figs.  5  or  6. 
The  tension  weight  is  taken  up  through  the  ceiling 
and  cannot  be  seen  from  the  engine  room. 

In  trial  tests,  the  motors  were  started  independently 
and  run  for  twelve  hours.  The  drive  ropes  were  then 
put  on  to  connect  fly-wheels  and  motor  drives.  Each 
compressor  was  then  run  light  for  twelve  hours.  The 
load  was  thrown  on  the  machines  and  they  have  been 
running  almost  continuously  ever  since.  Indicator 
cards  have  been  taken  from  time  to  time  showing  the 
machinery  to  be  in  first  class  condition.  The  read- 
ings prove  the  compressors  to  be  doing  all  the  work 
the  makers  claim  for  them.  The  motors  are  doing 
their  work  in  the  same  highly  efficient  style. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

A  meeting  of  the  executive  committee  of  the  Associa- 
tion was  held  in  Toronto  on  Nov.  26th. 

The  secretary  reported  receipt  of  a  cheque  for  $99.83 
from  the  treasurer  of  the  Local  Committee,  being 
surplus  on  hand  from  last  convention.  A  vote  of 
thanks  was  passed  to  the  committee,  and  the  sug- 
gestion approved  that  the  money  be  devoted  to  enter- 
tainment purposes  at  next  convention. 

Messrs.  R.  G.  Black,  J.  A.  Kammerer,  A.  B.  Smith, 
the  President  and  Secretary  were  appointed  a  com- 
mittee to  procure  suitable  papers  for  next  convention. 

Mr.  A.. A.  Dion,  of  Ottawa,  was  appointed  editor  of 
the  Question  Box,  first  introduced  at  the  Toronto  con- 
vention, and  the  funds  necessary  for  the  efficient  pro- 
secution of  his  work  were  voted. 

Considerable  discussion  took  place  with  regard  to 
means  whereby  the  usefulness  of  the  Association  might 
be  increased.  A  number  of  suggestions  were  made, 
some  of  which  will  doubtless  be  acted  upon.  It  was  felt 
that  the  Question  Box  would  prove  a  very  valuable  fea- 
ture, and  that  the  correspondence  in  connection  there- 
with should  be  the  means  of  bringing  the  members 
into  closer  contact,  and  awaken  a  greater  interest  in  the 
organization.  The  members  will  also  be  asked  to  sug- 
gest means  whereby  the  value  of  the  Association  to  all 
its  members  may  be  increased. 


THE  NEWMARKET  BOILER  EXPLOSION. 

The  boiler  explosion  in  the  factory  of  William  Cane 
&  Sons  at  Newmarket,  Ont.,  on  November  i8th  was  one 
of  the  most  regrettable  incidents  that  has  occurred  for 
a  long  time.  The  boiler  which  gave  way  was  of  100 
horse  power  and  one  of  a  battery  of  four.  The  centre 
of  the  large  building  was  completely  wrecked,  the  force 
of  the  exploding  boiler  being  tremendous.  Two  fire- 
men, name  Frank  Burch  and  Joh  Agnew,  were  killed  in- 
stantaneously, while  nine  other  persons  were  more  or 
jess  injured. 

The  evidence  given  at  the  coroner's  inquest  has  not 
thrown  much  light  on  the  cause  of  the  explosion.  It 
has  been  shown  that  no  charge  of  negligence  could  be 
laid  against  those  in  charge  of  the  boilers.  The  boilers 
h_ad^been  regularly  inspected  by  the  Boiler  Inspection 
&  Insurance  Company,    the    last    inspection    being    on 


September  9.  On  that  date  the  boilers  were  found  in 
first-class  condition.  It  is  believed  that  the  initial  rup- 
ture in  the  boilei  took  place  under  one  of  the  longitud- 
inal seams  of  the  middle  section,  and  it  is  pointed  out 
that  no  test  could  reveal  a  defect  there.  An  examina- 
tion of  the  plates  and  tubes  showed  no  indications  that 
the  water  was  low  in  the  boiler  at  the  time  of  the  ex- 
plosion. From  an  accurate  ineasurement  of  a  portion 
of  the  plate  near  the  break  with  a  micrometer  it  proved 
to  be  above  the  standard  thickness  of  boiler  plates. 
The  coroner's  inquest  has  not  yet  been  concluded. 


ELECTRIC  POWER  DEVELOPMENT  FOR 
CALGARY. 

The  city  of  Calgary,  Alberta,  has  under  consideration 
an  extensive  water  power  development,  a  report  upon 
which  has  been  made  by  Mr.  Roderick  J.  Parke, 
consulting  electrical  engineer,  of  Toronto.  The  power 
is  to  be  obtained  from  the  Kananaskis  Falls,  situated 
54  miles  west  of  Calgary  and  one-quarter  of  a  mile 
north  of  the  C.P.  R.  tracks.  These  falls  are  in  the  Bow 
river  at  its  junction  with  the  Kananaskis  river.  The 
available  head  is  from  45  to  60  feet.  At  the  former 
head  the  maximum  amount  ot  power  constantly 
available  is  estimated  at  15,300  h.  p.,  and  at  the  60 
foot  head  24,000  h.  p.  It  is  estimated  that  the  cost 
of  plant  to  develop  the  full  capacity  under  60-foot  head, 
with  double  transmission  line,  etc.,  would  be  $890,000. 
At  present  it  is  proposed  to  develop  the  full  capacity  at 
45-foot  head,  but  to  render  available  at  Calgary  about 
1,700  h.  p.,  at  an  approximate  cost  of  $260,000.  The 
distribution  is  to  be  40,000  volts,  three-phase,  60 
cycles. 

The  object  of  the  development  is  to  provide  the 
necessary  electric  energy  for  street  arc  lighting,  incan- 
descent lighting,  waterworks  pumping  and  commercial 
power,  and  when  the  population  shall  warrant,  for  the 
operation  of  the  electric  railway. 

The  contract  with  the  Calgary  Water  Power  Com- 
pany, Limited,  expired  on  Septembe.-  ist,  1899.  It  is 
understood  that  since  that  time  the  town  has  been 
working  on  a  monthly  contract  basis,  paying  $6.50  per 
month  for  arc  lamps  of  1,200  c.  p.  for  street  lighting, 
all  night  service,  on  moonlight  schedule.  The  price  of 
Crow's  Nest  steam  coal  is  $5.50  per  ton  in  bins  at 
Calgary. 

The  report  of  Mr.  Parke  will  be  considered  at  an 
early  meeting  of  the  city  council,  and  it  is  expected  that 
a  by-law  will  be  submitted  to  the  ratepayers  some  time 
this  winter  to  authorize  the  expenditure,  and  if  carried 
the  work  will  likely  be  commenced  with  as  little  delay 
as  possible. 

Calgary  is  a  progressive  city  and  has  grown  rapidly 
within  recent  years.  The  assessment  of  property  in  1887 
was  $1,217, 154  ;  '"  1902  it  had  increased  to  $2,380,825, 
while  last  year  there  was  a  remarkable  increase,  the 
assessment  being  $3,221,549.  The  indebtedness  of  the 
city  is  general  debentures  $288,500,  and  local  improve- 
ment debentures  $91,000.  The  value  of  real  estate  and 
buildings  owned  by  the  city  is  $90,000,  the  original 
cost  of  which  was  $49,675. 


A  project  is  now  on  toot  al  Brandon,  Man.,  to  harness  the 
waters  of  the  Assiiiiboine  river  and  utilize  the  power  for  light- 
ing and  manufacturing  purposes.  The  Government  will  be  pre- 
vailed upon  to  declare  (he  river  an  nnnavigable  stream  from 
Brandon  upwards. 
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POWER       DEVELOPMENT    AT     KAKABEKA  Mr.   Jenison    first  projected    the    development    of   the 

FALLS.  power  and. the  consummation   of  the  contract  with  the 

By  F.  E.  Trautman.  town,  there  were  cases  at  law  between  himself  and   the 

All  mention    of   the    industrial    development    of    the  company  known  as  the  Kakabeka  Falls,Land  and  Elec- 


town  of  Fort  William,  Ont. ,  naturally  brings  forward 
the  question  of  the  development  of  the  water  power  at 
Kakabeka  Falls.  It  seems  to  be  centred  in  the  minds 
of  all  who  think  of  the  location  of  any  manufacturing 
at  this  point  that  the  power  must  be  first  considered. 

Twenty  miles  above  the  town  of  Fort  William  the 
waters  of  the  Kaministikwia  river  plunge  over  a  preci- 
pice 125  feet  high  known  as  the  Kakabeka  Falls.  To 
adequately  understand  the  amount  of  power  contained 
in  the  river  it  will  be  well  for  readers  of  the  Elec- 
trical News  to  know  that  the  Kaministikwia  river 
carries  to  Lake  Superior  the  water  from  a  water  shed 
as  large  as  the  territory  embraced  in  a  line  drawn  from 
Lake  Erie  to  Georgian  Bay  and  thence  westward  to  the 
Detroit  river.  It  is  the  outlet  of  Shebandowan  and 
Dog  lakes,  both  bodies  of  water  of  enormous  size. 

Five  miles  from  its  mouth  the  Kaministikwia  river  is 
twenty  feet  deep  and  four   hundred    feet    wide.     These 
factors    will     show  "" 
that  the  volume    of 
water   flowing  over 
the    falls  is   no    in- 
considerable   quan- 
tity. 

The  first  move 
that  was  made  to 
bring  the  power  of 

the  falls  to  the  town 

was  in  1896,    when 

E.   S.    Jenison,    an 

engineer     of     Chi- 
cago, made  surveys 

of  the  country  and 

estimated    that  the 

water  of  the    river, 

if  properly  harness- 
ed,  would   produce 

sixty      thousand 

horse     power     of 

electrical       energy. 

Mr.    Jenison    went 


trie  Company.  This  latter  company  owns  the  falls 
proper,  as  the  rights  of  Mr.  Jenison  did  not  cover  the 
water  actually  flowing  over  the  falls  and  the  land  on 
either  side.  Finally  the  atmosphere  was  cleared  of 
lawsuits  and  Mr.  Jenison  again  came  forward  with  a 
proposition  to  the  town,  but  it  did  not  reach  maturity 
and  the  Ontario  legislature  of  1902  took  away  the 
rights  of  Mr.  Jenison  to  the  water  power  and  trans- 
ferred them  to  the  town  of  Fort  William. 

The  town  was  now  in  a  position  to  deal  with  capital- 
ists and  a  bargain  was  made  with  the  Anglo-American 
Power  Company,  which  company  had  been  formed  to 
take  over  the  rights  of  Mr.  Jenison.  An  agreement 
was  entered  into  between  the  company  and  the  town, 
but  was  rejected  by  the  Legislature,  so  that  the  spring 
of  1903  saw  all  power  development  schemes  vanished, 
the  town  in  possession  of  the  right  to  develop  the  rap- 
ids above  the  falls  but  not  in  a  position  to  do  the  work 

as  a  municipality. 
The  Kakabeka 
Falls,  Land  and 
Electric  Company 


s  in  reality  the 
Clergue  people  of 
Sauk  Ste.  Marie 
tame.  In  1886  the 
land  on  both  sides 
of  the  river  at  the 
falls  was  acquired 
by  E.V.Douglass, 
of  Philadelphia, 
for  a  long  time 
president  of  the 
Clergue  compan- 
ies. It  now  seem- 
ed to  be  up  to  Mr. 
Clergue  to  make 
a  move  and  during 
the  past  summer 
he  came  to  the 
town  with  a  pro- 
to  the  Ontario  Legislature  and  secured  the  right  tor  de-  position,  asking  the  right  to  deliver  power  in  the 
velopmentof  the  water  power  of  the  Kaministikwia  river  town.  This  has  been  granted  but  no  further  move 
and  the  right  to  expropriate  lands  in  the  vicinity  that  he       has    been    made  by    Mr.     Clergue.       The    two    com 


Kakabeka  Falls,    Near  Fort  William,  Ont. 


might  need  for  purposes  of  development.  In  1898  Mr. 
Jenison,  by  a  vote  of  the  ratepayers,  secured  a  contract 
to  furnish  water  and  power  to  the  town,  the  price  to  be 
$10,000  per  year.  Mr.  Jenison's  scheme  was  to  divert 
sufficient  water  from  the  river  above  the  falls  and  from 
the  small  lakes  and  tributary  streams  to  furnish  water 
for  domestic  use  to  be  supplied  direct  into  the 
town  and  such  power  as  might  be  needed  for 
electric  lighting  and  other  commercial  and  manufactur- 
ing uses.     The  water  was  to  be    brought    down    in    a 


panies  that  fought  so  long  have  merged  their  interests 
and  the  town  has  agreed  to  relinquish  its  rights  to 
the  power  provided  the  companies  will  proceed  with 
development.  The  canal  idea  of  Mr.  Jenison  has  been 
abandoned  and  the  development  will  he  made  at  the 
falls  and  the  energy  transmitted  to  the  town.  The 
company  has  agreed  to  furnish  the  town  with  power  at 
$18  per  horse  power  per  annum  in  return  for  the  use  of 
the  streets. 

It  will  be  seen  that  in  every  move  made  for  the  deve- 


canal  to  a  point  outside  the  town  limits  and  there  con-       lopment  of  this  splendid  water  power  the  tow'h  of  Fort 


tained  in  a  reservoir.  Water  for  domestic  use  to  be 
supplied  direct  into  the  mains  of  the  town  and  enough 
head  secured  at  the  reservoir  to  drive  dynamos  for 
electrical  energy. 

The  scheme  of  Mr.  Jenison  was  never  carried  out,  as 
his  contract  with  the  town  lapsed  and  was  not  renewed. 
During  the  years  that  intervened  between  the  time  that 


William  has  been  ready  to  join  heartily,  the  main  fact 
ever  being  before  the  people  that  development  is  what  is 
needed,  by  whom  the  people  are  not  concerned.  The 
latest  move  was  made  by  Mr.  Clergue.  Just  who  will 
make  the  next  is  not  now  known. 


An  advertisement  in  the  ELECTmcAL  News  brings  results. 
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Wonder  is  being  expressed  at 
Wireless  Telegraphy,    the  dropping  out  of  sight   of  Mr. 

Marconi  and  his  trans-Atlantic 
and  trans-Continental  wireless  telegraph  projects.  A 
year  ago  the  chief  topic  of  discussion  in  and  out  of  the 
press  was  Mr.  Marconi  and  his  alleged  wonderful  dis- 
covery. For  months  past  we  have  heard  little 
about  the  man  or  his  projects.  Is  this  silence 
ominous  of  work  being  quietly  done  by  the  inventor 
towards  the  perfecting  of  his  system  for  commercial 
use  at  an  early  date  ?  Or  does  it  mean  that  unlocked 
for  and  perhaps  insurmountable  difficulties  have  been 
encountered  ? 


"  We    turn    out    thirty   five    ma- 
British  vs^Americar,     ^^;^gg  ^     ,  3^j     gg„     ;^     Q 
Methods.                                             ■' 

Britain  ten  thousand  machines  a 
year,"  remarked  the  representive  of  a  large  United 
States  manufacturing  concern  the  other  day.  When 
the  writer  began  to  catechise  him  with  the  object  of 
learning  what  induced  the  Britishers  to  pass  by  the 
home  manufacturer  in  favor  of  the  foreigner,  he  was  told 
that  it  was  not  because  of  the  advantage  of  cheapness, 
as  the  price  asked  for  the  machines  made  in  the  States 
was  as  high  as  that  of  the  British  made  machines. 
The  American  manufacturer's  advantage  was  said  to 
principally  lie  in  two  things: —  freedom  from  every- 
thing in  the  form  of  red  tape  in  his  manner  of  doing 
busine.ss  and  greater  perfection  in  shop  methods  in  the 
direction  of  cheapening  production.  The  American 
manufacturer  has  been  driven  by  the  high  price  of  labor 
to  devote  much  thought  to  means  of  accomplishing 
as  much  as  possible  by  means  of  machinery,  thereby 
reducing  human  instrumentality  to  a  minimum.  As  a 
result  it  is  claimed  that  cost  of  production  has  been  so 
reduced  as  to  far  more  than  offset  the  advantage  of 
cheap  labor  enjoyed  by  the  British  manufacturer. 
The  fact  that  in  an  American  manufacturing  establish- 
ment six  weeks  were  spent  on  the  drawings  of  a  machine 
which  sells  at  $30,  with  the  object  of  devising  means 
whereby  a  flange  might  be  placed  on  the  end  instead 
of  on  the  side,  thus  enabling  the  parts  to  he  put  through 
without  re-setting  the  planers,  will  serve  to  illustrate 
the  care  exercised  in  the  drawing  office.  In  this  case 
no  one  will  question  the  wisdom  of  the  exenditure  of 
$150  to  discover  means  of  effecting  a  saving  for  all 
time  in  the  manufacture  of  even  a  low  priced  machine, 
the  production  of  which,  however,  runs  into  thousands. 


Almost  every  day  sees  some  device 
Tiolley  Catcheie.  or  Other  brought  forward  to  mini- 
mize time  or  to  lessen  cost,  and  of 
these  one  which  promises  to  come  into  extended  use  is 
the  trolley  catcher  for  street  cars.  Anybody  who  has 
stood  at  a  city  corner  and  watched  a  pole  get  loose 
among  the  overhead  work  will  realize  the  large  possi- 
bilities of  a  lovely  tangle  which  it  offers.  No  wonder 
that  the  conductor  leaves  change  unmade  and  fares 
half  paid  and  hustles  for  his  trolley  rope.  Almost  a 
worse  wreck  is  the  result  of  a  trolley  run  off  when  the 
car  is  making  time  on  a  free  stretch  of  track.  The 
first  machines  brought  out  to  overcome  this  difficulty 
were  but  partially  effective,  in  that  they  did  not  act 
until  the  pole  and  wheel  had  risen  some  fifteen  inches  or 
so  above  the  wire.  While  this,  of  course,  was  a  great 
improvement  over  allowing  it  to  rise  to  the  full  extent 
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of  the  spring  and  pole, it  still  allowed  it  to  project  enough 
to  present  quite  large  possibilities  of  trouble.  The 
natural  step  after  these  devices  had  showed  that  there 
was  a  field  for  such  an  instrument  was  to  design  appar- 
atus which  not  only  would  prevent  the  trolley  wheel  and 
pole  from  rising  but  a  few  inches  above  the  wire,  but 
which  would  go  farther  and  pull  them  down  below  it. 
The  result  of  these  efforts  has  been  the  placing  on  the 
market  of  several  machines  which  accomplish  this  re- 
sult, and  thus  leave  the  conductor  perfectly  free  at  all 
times  to  attend  to  his  passengers.  Not  only  this, 
as  it  is  perfectly  obvious  that  he  cannot  at  all  times 
be  looking  after  his  pole,  it  prevents  damage  from  run 
offs  at  unexpected  points,  which  must  occasionally  oc- 
cur on  even  the  best  of  systems.  Most  of  the  designs 
now  on  the  market  are  reset,  after  the  machine  has 
pulled  the  trolley  down,  by  hand,  but  ^t  least  one  type 
uses  compressed  air  for  this  purpose.  They  are  a  com- 
paratively cheap  form  of  insurance  against  not  only  the 
actual  damage  to  the  overhead  equipment  and  the  roll- 
ing stock,  but,  what  in  some  cases  is  almost  worse, 
interruptions  to  the  schedule,  which  will  doubtless  lead 
many  managers  to  include  them  as  part  of  their  stand- 
ard car  equipment. 


The  name  of  Niagara  Falls  is 
Niagara  Falls  Power,   world  wide  not  Only  for  its  scenic 

properties,  but  also  as  being  the 
seat  of  the  largest  electrical  and  hydraulic  power 
developments  known  to-dav.  These  up  to  the  present 
are  practically  all  on  the  United  States  side  of  the  river, 
but  those  under  way  and  projected  on  the  Canadian 
side  will,  when  completely  developed,  amount  to  a 
much  greater  total.  There  are  at  present  three  com- 
panieswhich  have  been  granted  franchises,  the  Canadian 
Niagara  Power  Company,  the  Ontario  Power  Compan)', 
and  the  Toronto  and  Niagara  Power  Company,  all  of 
which  are  now  actively  engaged  on  the  work  of  getting 
their  respective  installations  built  and  in  order.  The 
Canadian  Niagara  Power  Company  is  adopting  the 
same  plant  design  as  that  used  by  the  Niagara  Falls 
Power  Company  on  the  New  York  side,  namely, 
vertical  generators  and  turbines,  with  a  wheel  pit  and 
a  tunnel  tail  race.  The  charter  allows  a  total  develop- 
ment of  100,000  horse  power.  The  units  will  be  7,500 
k.w.  three  phase,  12,000  volts,  and  are  being  manu- 
factured by  the  General  Electric  Company.  It  will 
thus  be  seen  that  they  are  j  st  twice  the  size  of  those 
across  the  river,  and  that  they  further  differ  in  voltage 
and  number  of  phases,  the  first  installation  being 
3,750  k.w.,  2,200  volts,  and  two  phase.  The  capital 
interested  in  the  two  companies  is  virtually  the  same. 
The  Ontario  Power  Company,  on  the  other  hand,  are 
adopting  a  somewhat  different  plan,  in  that  their  power 
house  will  he  down  at  the  river  bank,  the  water  reach- 
ing it  through  steel  penstocks  and  flumes.  This  means 
that  the  wheels  and  generators,  the  latter  of  which  will 
be  of  Westinghouse  manufacture,  will  both  be  hori- 
zontal. Their  franchise  allows  a  development  not 
exceeding  150,000  horse  power.  The  last  company  to 
enter  the  field,  the  Toronto  and  Niagara,  is  composed 
mainly  of  Toronto  interests,  who  are  also  identified 
with  the  electric  lighting  and  railway  companies  in  that 
city.  They  will  use  the  submerged  wheel  pit  form  of 
construction,  similar  to  that  of  the  Canadian  Niagara 
Power   Company,     with    a   tunnel    tail   race  emptying 


under  the  Horseshoe  falls.  The  power  house  will  be  on 
the  normal  Park  level,  which  means  vertical  wheels 
and  generators.  The  franchise  allows  a  total  installa- 
tion of  125,000  horse  power.  The  units  will  be  about 
8,000  k.w.  three  phase,  12,000  volts,  and  will  be  of 
General  Electric  design.  It  will  be  seen  from  the 
foregoing  that,  when  everything  on  the  Canadian  side 
has  been  developed  to  the  limits  of  the  present  charters, 
there  will  be  some  375,000  horse  power  available.  The 
capacity  which  the  Niagara  Falls  Power  Company,  the 
largest  on  the  American  side,  will  have  developed  in 
the  near  future  is  but  slightly  over  100,000  horse 
power. 


We  print  elsewhere  in  this  issue 
Single  PKase  Traction,  a  letter  from  the  United    States 

consul  at  Berlin,  Germany,  com- 
menting upon  a  car  equipped  with  an  experimental  set 
of  single  phase  motors,  and  which,  according  to  the 
information  he  gives,  has  proved  an  entire  success. 
Another  somewhat  more  detailed  account  has  come  to 
our  notice,  in  which  it  is  stated  that  the  motor  possesses 
a  large  air  gap,  notwithstanding  which  the  power 
factor  is  extremely  good,  that  it  has  an  extremely  large 
starting  torque,  behaving  much  as  a  series  wound 
direct  current  machine,  and  that  speed  regulation  is 
accomplished  without  the  use  of  rheostats.  If  the 
claims  made  for  the  apparatus  are  borne  out  by  ex- 
perience the  designers  and  builders  have  at  last  solved 
a  problem  which  has  been  worked  on  for  many  years  by 
several  of  the  most  eminent  electrical  firms,  both  on 
this  continent  and  in  Europe. 

The  main  advantage  of  an  alternating  current  motor 
is  that  it  allows  the  transmission  of  power  at  a  high 
potential,  possible  only  with  alternating  current 
generators,  owing  to  the  absence  of  commutators,  and 
the  consequent  decrease  in  the  cost  of  copper,  and  uses 
that  power  without  the  necessity  of  installing  revolving 
apparatus,  such  as  the  rotary  converter  or  motor 
generator  set.  These  equipments,  necessary  adjuncts 
of  an  alternating  transmission  and  direct  current 
motors,  are  not  only  costly  to  install  but  annually 
require  a  large  outlay  for  maintenance  and  operation. 
It  may,  of  course,  be  necessary  in  an  alternating  currgnt 
motor  system  to  install  static  transformers,  depending 
on  whether  or  no  the  motors  can  be  wound  to  receive 
the  line  potential  direct,  but  even  if  necessary  they  are 
much  less  costly  than  rotary  apparatus,  and  require  but 
a  fraction  of  the  attention.  Another  most  desirable 
feature  of  the  alternating  motor  is  the  elimination  of  the 
commutator,  a  most  fertile  source  of  repair  bills, 
besides  limiting  the  potential  at  which  motors  can  be 
successfully  operated,  of  at  any  rate  the  direct  current 
type,  to  about  600  volts,  which  is  practically  universal 
practice  to-day. 


The  main  point  which  has  hitherto  retarded  the 
alternating  motor  in  its  application  to  traction  work  is 
that  both  the  synchronous  and  induction  types,  multi- 
phase or  single  phase,  are  essentially  constant  speed 
machines,  like  the  direct  current  shunt  wound  motor. 
Thus  they  do  not  possess  that  great  characteristic  of  the 
series  direct  current  machine  which  makes  it  so 
eminently  suitable  for  traction  work,  namely,  varying 
field  strength  with  varying  loads,   and    the    consequent 
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large  increase  in  torque  for  but  a  small  increase  in 
current.  In  fact,  both  single  phase  and  multiphase 
synchronous  and  single  phase  induction  motors  are 
notoriously  deficient  in  starting  torque,  a  point  in  which 
the  direct  current  series  motor,  as  constructed  to-day, 
excels.  Further,  traction  work,  which  is  a  most 
exacting  service,  requires  for  mechanical  reasons  a 
machine  with  considerably  more  air  gap  than  is  usual 
in  stationary  alternating  induction  motor  work.  This 
means,  unless  otherwise  compensated  for,  a  most 
difficult  problem,  that  there  is  going  to  be  a  consider- 
able decrease  in  the  power  factor,  with  an  accompany- 
ing increase  in  the  heating  and  losses  in  all  the 
apparatus  concerned,  generators,  motors  and  trans- 
formers, besides  which  the  line  drops  will  be  heavier. 

On  the  other  hand,  the  single  phase  series  mo,  or, 
equipped  with  a  commutator  similarly  to  direct  current 
apparatus,  possesses  starting  torque  and  other  desir- 
able characteristics  to  practically  the  same  extent  as 
the  latter,  while  still  allowing  the  elimination  of  the 
rotary  converter  equipment.  It  is  true  that  the  retain- 
ing of  the  commutator  is  far  from  being  a  desirable 
feature,  but  it  is  stated  that,  in  the  Westinghouse 
motor  of  this  type,  now  being  built  for  the  Baltimore 
and  Annapolis  road,  the  commutation  is  fully  equal  to 
that  of  the  best  direct  current  apparatus  on  the  market 
to-day.  We  are  not  informed  as  to  the  specific  type  of 
machine  referred  to  in  Mr.  Mason's  letter,  but  presum- 
ably, if  a  commutator  has  been  employed,  satisfactory 
means  have  been  found  to  overcome  sparking.  In 
addition  to  the  points  mentioned  in  the  foregoing,  the 
single  phase  machine  has  the  additional  advantage  over 
any  of  the  multiphase  types  of  requiring  but  one  trolley 
wire,  the  rails  being  used  as  a  return.  This  removes 
the  difficulty  of  adjacent  trolley  wires  with  a  high 
potential  between  them,  and  simplifies  the  problem  of 
current  collecting  devices.  Besides  this,  the  wiring  and 
controlling  apparatus  is  somewhat  more  simple  for 
single  than  for  multiphase  work. 

It  will  thus  be  seen  that  a  single  phase  railway 
motor,  possessing  the  necessary  characteristics,  is  a 
most  desirable  piece  of  apparatus,  and  one  which  will 
find  awaiting  it  an  enormous  field,  not  only  ready  but 
anxious  to  be  exploited. 


MEETING  OF  THE  ELECTRICAL  SECTION. 

The  recently  formed  Montreal  Electrical  Section  of 
the  Canadian  Society  of  Civil  Engineers  held  an  inter- 
esting meeting  in  their  rooms  on  November  19th.  Dr. 
R.  B.  Owens,  President  of  the  Section,  was  in  the  chair, 
and  there  were  present  about  125  members  and  others 
interested. 

The  first  paper  was  read  by  Mr.  Paul  M.  Lincoln,  ot 
Pittsburg,  Pa.,  late  electrical  engineer  for  the  Niagara 
Falls  Power  Company,  the  subject  bemga  comparison 
between  the  application  of  A.  C.  and  D.  C.  currents  to 
electric  railways,  with  special  application  to  the  single 
phase  svstem  used  by  the  Westinghouse  Electric  & 
Manufacturing  Company  on  the  Washington,  Balti- 
more &  Annapolis   Railway  System. 

The  paper  was  very  interesting,  giving  very  complete 
date  as  to  the  relative  costs  both  of  installation  and 
operation,  and  also  a  complete  description  of  the  meth- 
od used  and  the  apparatus  needed  in  a  single  phase 
railway  system. 


The  second  paper  was  read  by  Mr.  A.  H.  Armstrong, 
of  Schenectady,  N.  Y.,  and  was  a  comparison  between 
the  advantages  of  electricity  and  steam  in  the  operation 
of  trunk  line  railroads.  The  paper  compiled  in  a  very 
concise  way  by  means  of  diagrams  an  amazing  amount 
of  data  and  showed  very  clearly  what  economy  could 
be  expected  by  the  application  of  electricity  to  heavy 
train  loads  under  various  conditions. 

Prefessor  L.  A.  Herdt's  paper  having  been  printed, 
was  taken  as  read,  and  was  descriptive  af  some  Euro 
pean  railroads  now  employing,  with  more  or  less  suc- 
cess, the  alternating  current. 

The  papers  showed  what  an  immense  amount  of  time 
and  thought  had  been  given  to  the  subject  by  the  lead, 
ing  manufacturers  of  this  country,  and  placed  things  in 
such  a  light  as  to  show  how  important  it  is  for  new 
companies  to  consider  carefully  the  advantages  of  the 
new  systems  and  their  successes  already  achieved,  be- 
fore deciding  on  how  their  roads  will  be  equipped.  The 
discussion  was  interesting  and  general.  Many  ques- 
tions of  interest  were  asked  and  answered;  and  the  gen- 
eral feeling  of  the  meeting  seemed  to  be  that  the  even- 
ing had  been  a  profitable  one,  especially  as  throwing 
considerable  light  on  some  of  the  most  important  ques- 
tions of  the  day. 

For  subsequent  meetings  papers  on  the  following  sub- 
jects are  promised  :  January  7,  "The  Relative  Cost  of 
Producing  Power  by  Steam  and  by  Water  under  Dif- 
ferent Conditions;"  February  11,  "Recent  Develop- 
ments in  Electric  Illumination;"  March  18,  The  Use  of 
Electricity  on  Canals;"  April  17,  Power  Station  Design 
and  Operation  as  Affected  by  Recent  Adances  in  the 
Design  of  Turbo-EL'ctric  Machinery."  Mr.  W.  A.  Duff, 
of  the  Canadian  Westinghouse  Company,  is  secretary 
of  the  Electrical  Section. 


IMPROVEMENTS  TO  STREET  RAILWAY 
PLANT. 

'  The  Toronto  Street  Railway  Company  are  making 
some  important  improvements  and  additions  to  their 
power  house  for  the  purpose  of  providing  increased 
power.  They  have  recently  installed  two  new  Babcock 
and  Wilcox  boilers  of  a  rated  capacity  of  520  h.p.  each 
working  under  a  steam  pressure  of  160  pounds.  Two 
more  boilers  of  same  type  and  capacity  are  now  being 
installed,  and  arrangements  have  been  made  to  install 
four  more  without  delay.  When  the  proposed  additions 
to  the  boiler  plant  are  completed  the  company  will  have 
a  total  boiler  capacity  of  9,860  horse  power,  capable  of 
carrying  an  overload  of  fifty  per  cent.  The  company 
are  also  installing  two  Laurie  cross-compound  hori- 
zontal Corliss  engines  of  1,600  h.  p.  each,  direct  con- 
nected to  two  850  k.w.  C.G.E.  generators.  They  are 
remodelling  the  switchboard  and  spending  about  $80,- 
000  on  new  feed  wires. 

In  a  new  building  70x1-50  feet  a  storage  battery  plant 
to  help  out  during  the  hours  of  heavy  traffic  is  being 
installed.  It  consists  of  276  cells,  of  the  Chloride 
Accumulator  type,  of  3,000  ampere  hours  capacity,  and 
is  being  installed  by  the  Canadian  General  Electric 
Company,  Canadian  representatives  of  the  Electric 
Storage  Battery  Company,  of  Philadelphia.  In  the 
installation  of  this  battery  and  other  improvements  in 
contemplation,  the  company  hav  in  view  the  utilization 
of  Niagara  power  upon  the  completion  of  the  works  of 
the  Toronto-Niagara  Power  Company. 
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TORONTO  ELECTRICAL  ENGINEERS. 

The  Toronto  branch  of  the  American  Institute  of 
Electrical  Engineers  have  held  several  interesting  nieet- 
ngs,  at  which  papers  were  presented  and  discussed. 
On  Friday  evening,  December  ith,  Mr.  James  Kynoch, 
chief  engineer  of  the  Canadian  General  Electric  Com- 
pany, will  deliver   an  address  on  the   Soulanges  Canal 

The  meetings  are  held  in  the  Engineers'  club  rooms, 
96  King  Street  West,  on  the  second  Friday  in  each 
month.  The  president  ol  the  Toronto  branch  is  Mr. 
J.  A.  Kammerer  and  the  secretary  Mr.  R.  T.  Mackeen. 


ELECTRIC  LIGHT  INSPECTION. 

The  Inland  Revenue  Department  of  Canada  have  is- 
sued a  report  covering  the  inspection  of  electric  light 
during  the  year  ended  June  30,  1903.  The  fees  for 
the  inspection  of  meters  were  $19,739.75,  as  compared 
with  $16,373.75  for  the  preceding  year.  For  registration 
of  companies  there  was  received  $4,155,  making  a  tot- 
al revenue  of  $23,894.75.  The  expenses  of  inspection 
were  $8,005.74.  The  sum  of  $1,939.05  was  expended 
on  standard  instruments,  leaving  a  net  revenue  of  $13,- 
454.96.  It  will  thus  be  seen  that  notwithstanding  the 
reduction  in  the  annual  registration  fees  which  was  made 
on  July  I,  1902,  the  service  is  self-sustaining. 

There  were  presented  for  inspection  16,085  meters, 
15,933  of  which  were  accepted  as  coming  within  the 
error  tolerated  by  law  ;  124  were  rejected,  and  28  were 
verified  after  first  rejection.     The  details  follow  : 
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There  were  registered  under  the  Electric  Light  In- 
spection Act  during  the  year  324  companies,  an  increase 
of  9  companies  over  the  previous  year.  Estimating 
that  one  arc  lamp  is  equal  to  ten  incandescents,  there 
were  in  use  on  June  30,  1903,  the  inquivalent  to  1,350,- 
283  incandescents,  an  increase  over  the  previous  year  of 
236,487  incandescents. 


SOME  INTERESTING  TESTS. 

At  the  up-town  plant  of  the  McCIary  Manufacturing 
Conpany,  London,  Ont.,  some  interesting  tests  are  be- 
ing conducted  by  Mr.  R.  J.  Parke,  of  Toronto,  to  as- 
certain whether  the  wast  heat  from  the  enamelling  ov- 
ens can  be  utilized  to  generate  steam  to  operate  the 
factory.  The  temperature  of  escaping  gases  is  about 
2,000  degrees  Fahrenheit,  and  it  is  believed  that  it  will 
be  found  possible  to  employ  the  waste  energy  for  the 
purpose  stated.  Should  the  results  of  the  tests  prove 
satisfactory;  the  necessary  boilers  will  be  installed. 


In  this  connection  it  may  be  stated  that  the  McCIary 
Manufacturing  Company  have  just  completed  the  erec- 
tion of  new  works  costing  $250,000,  with  an  independ- 
ent electric  power  plant  which  cost  $35,000.  The 
location  is  on  the  Thames  river,  about  one  and  one-half 
miles  east  of  the  main  works  in  the  city  of  London. 
The  electric  plant  was  designed  and  installed  under  the 
supervision  of  Mr.  Parke,  and  it  is  claimed,  that  the 
power  house  as  a  whole  is  one  of  the  most  modern  and 
complete  independent  stations  in  Canada.  In  a  later 
issue  it  is  hoped  to  present  a  full  description. 


ACETYLENE  GAS  EXPLOSIONS. 

Two  explosions  of  acetylene  gas  machines,  with  ser- 
ious results,  occurred  during  the  past  month.  By  the 
explosion  at  the  Lozar  House,  Ridgetown,  Ont.,  one 
person  was  killed,  while  the  second  explosion,  at 
Kippen,  Ont.,  destroyed  St.  Andrew's  church  and  in- 
jured five  persons.  It  is  feared  that  the  pastor.  Rev. 
Mr.  McLennan,  may  lose  his  sight.  The  fine  new 
brick  edifice  was  rent  and  torn  as  if  by  an  earthquake. 
The  floor  bulged  up  and  the  walls  collapsed.  The  con- 
gregation was  enjoying  a  social  and  the  disaster  came 
without  warning.  During  the  supper  an  odor  of  escap- 
ing gas  was  detected  a  moment  before  the  explosion. 
The  pastor  and  caretaker  rushed  to  the  cellar  to  shut 
off  the  gas  supply  and  were  just  approaching  the  gen- 
erator when  the  gas  was  ignited.  It  is  not  known 
definitely  whether  the  explosion  was  due  to  the  care- 
lessness and  negligence  of  those  having  charge  of  the 
machine  or  whether  it  was  purely  accidental. 

The  Queen's  Hotel  at  Pilot  Mound,  Man.,  was  on 
November  30th  destroyed  by  fire,  said  to  have  been 
caused  by  the  gas  machine  blowing  up.  A  fourth  ex- 
plosion occurred  in  an  hotel  at  Cornwall,  Ont.,  but 
fortunately  without  serious   results. 


SPARKS. 

Good  advertisiiier  is  the  path  finder  (or  all  who  seek  success  in 
business. 

"Wire  for  us  and  we  will  wire  for  you"  is  the  latest  bulletin 
board  catch  phrase  used    by  a  New  York  electrical  fixture   man. 

A  branch  office  of  the  Provincial  Boiler  Inspectors  Depart- 
ment has  been  opened  in  Vancouver,  B.  C,  with  Mr.  George  O. 
Madigan  in  charge. 

The  by-law  authorizing  the  purchase  of  the  electric  light  plant 
by  the  town  of  Wingham,  Ont.,  from  Mr.  Walter  Green,  for  the 
sum  of  $28,000,  was  carried  by  a  large  majority  on  November 
10th. 

A  dispatch  from  Chatham,  N.  B.,  under  date  of  November 
qth,  said  :  "  During  a  heavy  snowstorm  yesterday  the  snow 
pressed  down  the  electric  light  wires  on  the  telephone  wires  and 
the  whole  telephone  system  was  put  out." 

Ironsides,  Rennie  &  Campbell,  contractors  for  the  tunnel  for 
the  Vancouver  Power  Company  between  Lakes  Beautiful  and 
Coquitlam,  B.  C,  have  just  purchased  six  powerful  drills,  known 
as  the  Rand  Giant  and  having  cylinder  diameters  of  3  5-8  inches. 
These  drills  are  operated  by  an>ir  compressing  plant. 

The  city  council  of  Stratford,  Ont.,  has  signed  an  agreement 
with  the  Stratford  Railway  Company.  The  company  arc  given 
a  fifty  year  franchise,  exemption  from  taxation  for  twenty  years, 
and  the  right  to  furnish  light  and  power.  Running  rights  are  to 
be  granted  to  other  radial  railways  in  the  city,  and  the  city  ser- 
vice is  to  be  completed  and  in  operation  by  December  31st,  1904. 

The  new  factory  of  the  Shewin-Williams  Paint  Company,  in 
Montreal,  is  to  be  operated  by  electric  power,  for  which  purpose 
two  Westinghouse  alternating  current  generators  of  75  and  125 
kilowatt  capacity  respectively  will  be  installed  in  a  separate 
power  house  103  x  172  feet.  There  will  be  two  Corliss  engines 
of  130  and  200  horse  power. 
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QUESTIONS  AND  ANSWERS 


I.  When  paralleling  two  generators,  one  carrying  a 
lighting  load  and  the  other  induction  motors,  we  un- 
derstand that  the  combined  load  will  have  a  different 
power  factor  from  either  of  the  others.  Will  you 
please  tell  us  whether  this  power  factor  is  higher  or 
lower  than  the  others,  also  will  it  be  the  same  on  both 
generators  ? 

Ans. — The  resultant  power  factor  obtained  from  the 
combination  or  parelling  of  two  circuits  of  different 
power  factors  will  be  intermediate  between  the  two, 
that  is,  higher  than  the  lower  and  lowtr  than  the  high- 
er one.  How  much  it  will  differ  from  each,  of  course, 
depends  on  their  respective  values,  and  also  on  the  re- 
lative amounts  of  energy  in  the  two  circuits.  The  pow- 
er factors  of  the  loads  on  the  two  generators  depend 
upon  the  field  excitations  and  the  driving  powers,  they 
may  be  the  same  or  they  may  be  different,  according 
to  the  adjustments  made  by  the  attendant. 


2.   Will  you  send  explanations  of  the  following  terms 
either   by  letter   or   through   your   paper  :  (a)    "Three- 
phase"  as  applied  to   machines,    distingushing  between 
three-phase  and  two-phase,   (b)  Also  what  is  the  differ- 
ence between  a  three-phase   and  a  six-phase   machine  ? 
(c)  Again,  what  does  S.  K.C.  stand  for  as  applied  to  ma- 
chines and  transformers?   (d)    How  does  a  booster   raise 
the  voltage  on  a  line?  (e)  Suggest  a  means  of  using  a  1 10 
volt  D.C.  generator   (used  for  lighting  purposes)  to  do 
electro-plating,    (f)  Will  you  please  give  atable  showing 
the  average  weight  per  i  ,000  feet  of  rubber  covered  and 
weather-proof   wires?     I  have  tables  of  the    weight    of 
cotton-covered  wires  but  not  for  those  above  mentioned. 
Ans. — (a)  A  single  phase  alternator  is  ona  which  has 
but  one  winding,    and  thus    generates  but  one  voltage. 
This,  starting  from  zero,  rises  in  a  certain  direction  to 
a  maximum,  then  decreases  to  zero,   then   rises  again, 
but  in  the  opposite  direction,  and  finally  falls  to  the  or- 
iginal zero  point.     The  complete  round  or  series  of  op- 
erations is   called  a  cycle.      Now,    if  two  of  these    ma- 
chines were  mechanically   coupled    together  so  that  the 
maximum  voltage  of  one  was  generated  just  a  quarter 
of  a  cycle  after  that  of  the    other,    the    two    potentials 
would  be  in  what  is  called  two  phase  relation.      Similar- 
ly, if  three  machines   were  rigidly  joined   so  that    their 
three  E.  M.   F.'s  attained    their    maximums    each  one- 
third  cycle  behind  the  one  preceeding  it,  their  voltage 
would  have  what  is  called  a  three  phase  relation  to  each 
other.      But  it  is  unnecessary  to  have  two  or    three  se- 
parate machines,  as  the  case  may  be,  as  the  relative  po- 
sition of  two  or  more  E.  M.  F.'s  can  be   maintained  by 
placing  the  two  or  three  windings  in  one  frame,    they 
being  spaced  so  as  to  produce  the  phase  relations    de- 
sired.     Such  a  machine  is  then  a  two    phase    or    three 
phase  generator,  according  to  the  method    of  windmg 
employed,  and  is  obviously  cheaper  and  less  complicat- 
ed than  separate  units.      Besides  uniting  the  frames,   it 
is  found  that   it  is  also  practicable  to  unite  the    various 
leads  and    so  the   six   leads  from  three    single    phasers 
are  joined  to  make  three  leads  for  a  three    phaser.       It 
is  also  practicable  to  unite  two   of  the  four  wires  which 
would  come    from  two  single  phasers,    and    thus    they 


also  are  sometimes  operated  with  three  leads  only, 
(b)  Similarly  to  the  above,  a  six  phase  machine  is  one 
giving  six  potentials,  each  one-sixth  of  a  cycle  behind 
the  other.  It  is  a  system  employed  practically  only 
with  rotary  converters,  and  even  then  the  generating 
system  is  either  two  or  three  phase,  being  turned  into 
six  phase  by  means  of  static  transformers,  (c)  The  let- 
ters "S.  K.  C."  are  the  distinguishing  device  or  trade 
mark  used  by  the  Stanley  Electrical  Mfg.  Company  to 
distinguish  its  product  from  the  various  other  goods 
on  the  market.  They  are  the  first  letters  in  the  names 
of  three  of  that  company's  well  known  engineers,  men 
who  practically  organized  it,  namely,  Messrs.  Stanley, 
Kelley  and  Chesney.  (d)  By  being  connected  in  series 
with  one  side  of  the  circuit  to  be  boosted,  so  that  its 
potential  is  added  to  that  of  the  main  generator  or 
transformer,  (e)  The  method  to  be  adopted  depends 
very  much  on  the  articles  to  be  plated.  You  can 
use  a  rheostat  in  series  with  the  bath  to  keep  the  cur- 
rent within  the  required  limits  ;  it  you  have  two  or 
more  baths  taking  the  same  amount  of  current  they 
can  be  run  in  series,  which  will  tend  to  reduce  the  rheo- 
static  capacity  required.  Again,  you  might  run  the 
armature  at  a  slow  speed,  and  connect  the  fields  in  par- 
allel if  there  is  more  than  one  field  coil,  or,  if  the  ar- 
ticles to  be  plated  are  small  you  can  run  the  machine  at 
normal  voltage  and  use  a  few  incandescent  lamps  as  a 
rheostat,  (f)  The  following  are  average  weights  per 
1,000  feet  of  the  more  common  sizes  of  wires.  For  a 
complete  list  write  any  manufacturer. 

Standard  Slow   Burning; 

Weallierproof.     Weatherproor 

145  180 

95  130 

65  85 

40  60 

28  40 

'8  33 


Gaugpe. 

No.  4 
6 


14 


Rubber 

Covered. 

180 

130 

90 

55 
40 

30 


4.   Can  an  induction  motor  be  used  as  a  generator,  or 
are  they  ever  run  that  way  ? 

Ans. — An  induction  motor  can  be  used  as  a  generat- 
or if  excited  by  some  other  alternating  current  circuit, 
which  may  or  may  not  be  of  the  same  frequency  as  that 
for  which  the  motor  is  built.  It  cannot  be  excit.d  from 
a  direct  current  circuit,  nor  will  it  excite  itself.  This 
method  of  operation  is  not  by  any  means  a  standard 
one,  though  it  is  sometimes  used  in  case  of  necessity. 
If  it  is  desired  to  provide  emergency  generator  capa- 
city, to  be  used  normally  as  motors  but  installed  so  that 
they  can  be  coupled  up  if  necessary  to  some  prime 
mover,  the  synchronous  type  is  selected.  Machines  of 
this  form  with  exciter  and  switchboard  are  perfectly 
self-contained  and  can  be  used  with  perfect  satisfaction 
as  either  generators  or  motors,  whereas  the  operation 
of  the  induction  type,  as  advised  above,  requires  some 
other  alternating  circuit  for  excitation,  which  is  not  al- 
ways available  in  emergencies. 


4.  Is  not  an  induction  motor  a  constant  speed  machine, 
the  same  as  a  synchronous  motor? 

Ans. — Both  synchronous  and  induction  motors  are 
often  spoken  of  as  being  constant  spe.'d  machines, 
compared  with  direct  current  apparatus,  merely  to  in- 
dicate that  they  cannot  attain  any  abnormal  speed  or 
run  away,  as  is  possible  with  shunt  wound  in  direct 
current  machines  if  the  field  gets  Weakened,    or    with 
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the  series  wound  type  if  the  load  gets  too  light.  The 
synchronous  motor  makes  absolutely  the  same  number 
of  revolutions,  in  any  given  period,  as  that  made  by  the 
generator  running  it,  providing  they  have  the  same 
number  of  poles.  If  not,  the  products  of  the  number 
of  poles  and  the  number  of  revolutions  of  the  two 
machines  will  be  absolutely  the  same,  and  so,  as  long 
as  the  generator  speed  is  kept  constant,  that  of  the 
synchronous  motor  will  be  absolutely  constant  also. 
On  the  other  hand,  the  induction  motor  runs  on  the 
average  from  i  to  4  per  cent,  slower  than  synchronism, 
depending  on  the  size,  design  and  load.  That  is,  like 
the  shunt  wound  direct  current  motor,  it  slows  down 
slightly  as  the  load  gets  greater,  and  speeds  up  if  it  be 
decreased. 

5.  What  is  the  size  of  the  engine  required  to  drive 
a  given  size  of  dynamo  ? 

Ans. — We  do  not  exactly  understand  your  question. 
If  you  want  to  know  the  cylinder  sizes  we  would  advise 
you  that  it  is  impossible  to  give  them  without  first 
knowing  the  size  of  the  dynamo.  If  you  want  the  re- 
lation between  the  power  of  the  two  machines  you  will 
find  that  as  a  general  rule  an  engine  of  lyi  times  the 
horse  power  of  the  dynamo  rating  in  kilowatts  will  be 
satisfactory,  that  is,  a  60  k.w.  generator  will  take  a  90 
h.  p.  engine  to  drive  it.  This  is  true  only  for  direct 
connected  units.  For  belted  machines  you  will  require 
an  engine  approximately  10  per  cent,  larger. 


IMPORTANT  STEP  IN  ELECTRIC  TRACTION. 

Mr.  Frank  H.  Mason,  U.  S.  Consul  at  Berlin,  Ger- 
many, writes  under  date  of  August  27  as  follows  : 

"A  practical  experiment  of  the  highest  importance 
and  interest  in  the  development  of  electrical  railway 
service  is  now  in  progress  on  a  suburban  line  between 
Niederschonweide  and  Spindlersfelde,  in  the  southeast- 
ern quarter  of  Berlin.  During  the  past  week  there  has 
been  in  daily  operation  a  car  driven  by  a  new  motor, 
invented  by  a  young  Austrian  electrician  and  built  from 
his  plans  by  the  Union  Electric  Company,  of  Berlin. 
This  motor  achieves  with  apparently  entire  success 
what  has  not  been  accomplished  hitherto — at  least  not 
in  Europe — viz.,  it  propels  the  full-sized  service  car  at 
any  desirable  degree  of  speed  without  employing  any 
cumbrous  and  expensive  regulating  devices,  while  de- 
riving its  energy  from  a  single-phase  alternating  current 
of  6,000  volts,  carried  along  the  line  on  one  small  trol- 
ley wire  and  delivered  directly  to  the  motor  without 
conversion  to  a  lower  voltage  or  a  continuous  current. 

The  far-reaching  importance  of  this  demonstration — 
which  will  be  at  once  recognized  by  every  electrical  en- 
gineer— will  be  apparent  when  it  is  remembered  that 
electric  traction,  which  has  proven  so  effective  and  eco- 
nomical for  interurban  and  suburban  service,  has  met 
hitherto  some  very  serious  economic  difficulties  when 
applied  to  long  distances.  The  method  heretofore  em- 
ployed has  been  to  send  over  the  line  alternating  cur. 
rents  of  high  pressure  which  are  taken  off  at  intervals 
by  sub-stations  equipped  with  step-down  converters  that 
reduce  it  to  a  continuous  current  of  low  voltage,  which 
is  fed  into  the  trolley  wire  or  third  rail  and  thus  trans- 
mitted to  the  motors  of  passing  trains.  As  already 
noted,  this  works  very  well  for  short  lines  such  as  are 
required  in  city  and  suburban  transit  and  which  are 
thronged  with  constant  traffic.      But  when  the  proposi- 


tion is  to  extend  the  same  practice  to  a  standard  rail- 
way, connecting  two  cities  from  100  to  300  miles  apart, 
the  cost  of  the  installation  and  working  expenses  be- 
come practically  prohibitive.  Besides  the  frequent  sub- 
stations equipped  with  transformers  capable  of  convert- 
ing the  high-voltage  alternating  current  into  a  low- 
pressure  continuous  one,  there  is  the  question  of  heavy 
copper  conductors  throughout  the  line,  and  this,  added 
to  the  fact  that  the  transformers  and  rotary  converters 
must  stand  idle  except  when  the  converted  current  is 
taken  off  anj  used  by  some  passing  train,  has  hitherto 
rendered  the  proposition  economically  untenable. 

When  the  high-speed  experiments  were  tried  last 
year  on  the  Government  railway  line  between  Marien- 
felde  and  Zossen,  an  alternating  three-phase  current  of 
10,000  to  12,000  volts  was  carried  along  the  line  on 
three  copper  wires  and  conducted  thence  by  trolleys  to 
transformers  carried  under  the  floor  ot  the  car,  whence 
it  was  transformed  to  1,150  to  1,800  volts  and  passed 
into  the  three-phase  induction  motors.  The  car,  as  will 
be  remembered,  easily  attained  a  speed  of  11.0  to  150 
kilometers  an  hour,  at  which  pace  the  rails  began  to 
give  way.  The  further  experiments  had  to  be  post- 
poned until  a  more  solid  and  substantial  track  could  be 
provided. 

The  present  experiment  has  therefore  a  wholly  differ- 
ent purpose.  It  involves  no  question  of  extreme  high 
speed,  but  rather  the  transmission  of  a  single-phase  al- 
ternating current  at  a  voltage  (6,000  volts  in  this  case) 
sufficient  to  carry  it  over  a  long  line  on  a  small  and  re- 
latively inexpensive  wire,  and  the  direct  use  of  the  cur- 
rent, without  transformation,  by  a  motor  capable  of 
running  economically  at  any  desirable  speed  and  which 
fulfills  all  the  other  requirements  of  electric  traction. 
The  point  demonstrated  by  the  tests  now  in  progress 
is  the  effectiveness  of  the  new  motor  for  the  spe- 
cial purposes  to  which  it  is  applied.  No  sparking  or 
other  technical  difficulty  appears  thus  far  to  shadow 
the  success  of  the  experiments.  The  system  eliminates 
the  expensive  substations,  with  their  heavy  initial 
outlay  and  operating  expenses,  and  is  so  simple  and 
direct  in  its  working  that  it  may,  at  least  in  theory, 
be  applied  to  lines  several  hundred  miles  in  length.  If 
the  distances  are  very  great,  of  course  the  power  may 
be  transmitted  from  a  distant  waterfall  or  steam  plant 
at  any  desired  pressure — say,  20,000  or  50,000  volts — 
and  then  reduced  in  ordinary  transformers,  requiring 
no  especial  care,  to  the  working-line  voltage  of,  say, 
6,000  or  more.  The  present  tests  are  over  a  line  of  3 
or  4  miles  in  extent,  the  length  being  immaterial. 
There  may  be  encountered  new  technical  difficulties  when 
this  distance  is  increased  to  as  many  hundred  miles, 
but  such  difficulties  are  only  such  as  may  be  met  in  any 
long-distance  transmission  and  such  as  electrical  science 
at  its  present  stage  is  fully  prepared  to  overcome.  The 
new  motor  is  believed  to  have  bridged  the  chasm  and 
opened  the  way  to  economical,  and  therefore  practical, 
long-distance  electric  traction  on  railways  of  standard 
capacity. 


The  Alpha  Electric  Company,  manufacturers  of  electrical 
supplies,  Montreal,  is  reported  to  have  sold  out  to  the  R.  E.  T. 
Pringle  Company,  Limited. 

Steps  are  being  taken  by  the  Dominion  Rifle  Association  to  in- 
troduce electrical  power  for  the  movement  of  targets  at  the  Rock- 
liffe  ranges  near  Ottawa.  Col.  Tilton  is  working  on  a  scheme 
by  which  it  will  be  possible  for  the  marker  by  simply  pressing  a 
button  to  raise  and  lower  the  target. 
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AUTOMATIC  BELT  TIGHTENER. 

A  correspondent  of  Power  say-s  :  I  am  now  using  a 
tightener  arranged  n  the  manner  shown  by  the  sketch, 
which  I  believe  is  doing  all  that  could  be  reasonably 
expected  of  a  belt  of  this  size.  The  belt  is  a  lo-inch 
four-ply  rubber  belt,  49  feet  10  inches  long,  running  off 
a  44-inch  driver  onto  a  i7^-inch  driving  pulley.  It 
drives  a  54-inch  rotary  saw,  625  revolutions,  cutting 
Alaska  red  spruce.  Frequently  the  saw  is  buried  the 
whole  cut  without  the  least  sign  of  slipping  of  the  belt. 
When  the  .=aw  is  out  of  the  cut,  the  weight  that  the 
tightener  applies  to  the  belt  is  about  20  pounds.  When 
the  duty  required  brings  the  top  and  bottom  sides 
within  4^  inches  of  each  other  under  the  tightener 
pulley,  the  weight  applied  to  the  belt  by  the  tightener 
equals  about  130  pounds. 

Of  course,  the  length  of  the  tightener  frame,  the 
standard  that  carries  the  weighted  box,  and  the  weight 
placed  in  the  box,  governs  the  proportion  of  weight 
placed  on  the  belt  at  different  points.  I  find  it  is  use- 
less to  overload  with  weight,  and  very  often  belts  are 
too  tight.  I  place  my  belt  loose  enough  to  give  4  to  5 
inches  sag    in    10    to    12    feet    to  center,    or,    in   other 


Automatic  Belt  Tightener. 

words,  5  inches  sag  to  a  belt  when  the  centers  of  the 
two  shafts  are  24  feet  apart. 

I  have  seen  tighteners  placed  on  or  under  a  belt, 
then  a  lever  used  to  pry  up  and  block  up  until  the  belt 
would  almost  ring  if  hit.  Such  tension  takes  the  spring 
and  life  out  of  a  belt,  and  its  only  friend  is  the  belt 
manufacturer;  it  never  gives  a  belt  a  rest.  Place  your 
belt  tightener  right,  run  your  belt  loosely,  and  you  will 
get  lots  of  work  and  a  long  life.  Give  your  belt  a  rest 
whenever  you  can  ;   it  needs  it. 

This  form  of  tightener  may  be  placed  on  horizontal, 
vertical,  or  belts  at  any  angle,  and  if  properly  propor- 
tioned and  properly  loaded  will  surely  give  satisfaction 
every  time.  Construct  your  tightener  frame  so  that  if 
the  belt  doesn't  run  squarely  on  the  pulley  the  frame 
can  be  moved  slightly  one  way  or  the  other,  and  the 
belt  will  run   true. 

There  are  right  and  wrong  ways  to  run  a  tightener 
on  a  belt.  For  instance,  take  the  tightener  shown 
and  turn  it  around,  and  the  first  time  it  goes  down  it 
will  be  very  liable  to  break  something- — that  is,  if  it  is 
fastened  properly.  By  placing  the  tightener  about  4 
inches  from  the  driven  pulley  and  having  belt  slack  so 
there  will  be  about  5  inches  sag  in  the  center  of  the 
belt  in,  say,  10  to  12  feet,  when  the  strain  comes  on 
the  belt  the  tightener  drops,  as  shown  by  the  dotted 
lines.  This  gives  a  greater  percentage  of  belt  grip  on 
the  pulley  just  at  the  time  it  is  required,  and  when  the 
load  is  thrown  off  the  tightener  is  at  once  brought 
back  and  the  strain  released. 


NEW  SYSTEM  FOR  TRANSMITTING  ELECTRICITY. 
Mr.  Oliver  J.  D.  Hughes,  U.  S.  Consul-General  at 
Coburg,  Germany,  writes  that  a  new  system  invented 
by  two  Alsatians  for  the  transmission  of  electrical  im- 
pulses without  wires  through  the  earth  consists  in  both 
poles  of  an  electric-current  conductor  being  connected 
to  the  earth,  whereby  an  electrical  induction  field  is  set 
up  around  each  pole,  the  extent  of  which  depends  on 
the  intensity  of  the  current  employed.  In  each  of  these 
two  induction  fields  it  is  possible  to  utilize  the  electrical 
impulses  produced  at  the  place  of  generation  by  the  in- 
troduction of  two  poles  at  suitable  points  within  one  of 
these  fields.  Relays,  such  as  are  well  known  in  tele- 
graphy and  telephony,  may  be  employed  in  order  to 
transmit  the  electrical  impulses  over  a  wider  area,  these 
being  connected  to  the  two  poles  and  their  resulting 
currents  being  used  to  generate  further  fields.  The 
inventors  claim  to  transmit  by  means  of  their  system 
telegraphic,  telephonic,  or  any  other  desired  electrical 
impulses,  the  transmission  not  being  subject  to  outside 
influences,  such  »s  bad  weather,  storms,  etc.,  factors 
which  render  the  wireless  transmission  of  electrical 
impulses  through  the  air  more  or  less  unreliable. 


ELECTRIC  LIGHTING  OF  THE  WELLAND  CANAL. 

The  work  of  installing  the  arc  lighting  equipment  for 
the  Welland  Canal  is  now  under  way.  The  new  canal 
is  28  miles  long  and  it  is  proposed  to  place  a  2,000  c.p. 
a.c.  enclosed  arc  lamp  every  500  feet  along  the  canal, 
with  six  lamps  at  each  lock.  The  appropriation  for 
this  work  by  the  Department  of  Railways  and  Canals 
for  the  current  year  is  $100,000.  Ths  contract  lor  the 
erection  of  the  necessary  poles  has  been  given  to  Mr. 
Joseph  Battle,  of  Thorold,  and  tenders  will  shortly 
be  called  for  the  electrical  supplies,  including  arc  lamps, 
transformers  and  transmission  line  material,  and  for 
the  construction  of  the  line  and  terminal  station.  The 
terminal  station  will  be  located  at  Thorold.  It  is  pro- 
posed to  install  three-phase  circuits  for  distributing  the 
current  to  the  motors  for  operating  the  lock  gates, 
weirs,  bridges  and  yard  shops.  The  Lincoln  Electric 
Light  &  Power  Company,  of  St.  Catharines,  have  been 
given  a  ten-year  contract  to  furnish  the  electrical  energy, 
which  will  be  transmitted  from  the  Decew  Falls  power 
station  of  the  Cataract  Power,  Light  &  Traction  Com- 
pany. The  plans  for  the  complete  equipment  for  light- 
ing the  canal  were  prepared  by  Roderick  J.  Parke, 
E.  E.,  of  Toronto. 


A  party  of  eastern    capitalists    have    bonded    all    the    Ciown 
granted  land  from  Cape    Beale    to   Saritas    Bay,    on    the    south 
shore  of  Barklay  Sound,  British  Columbia.     The  intention    is    to' 
erect  saw  and  pulp  mills  and  to  construct  a  tram  railroad,  to    be 
operated  by  electricity,  from  Saritas  10  Duncans. 

The  Electro  Manganese  Company  was  incorporated  some 
time  ago  under  the  laws  of  New  Brunswick  for  the  purpose  of 
operating  in  Canada  and  treating  the  manganese  as  found  by  an 
electrical  process.  The  company  has  established  works  at 
Shawinigan  Falls,  Que.,  and  commenced  operations  a  few  days 
ago.  The  ore  used  is  obtained  from  the  Lower  Provinces. 
Hitherto  this  material  has  been  manufactured  in  blast  furnaces 
from  ore  found  in  conjunction  with  rock,  but  i>.n  electrical  pro- 
cess has  now  been  perfected  whereby  bog  ores,  which  are  found 
in  certain  parts  of  Canada  and  which  are  high  in  manganese, 
can  be  successfully  treated  and  a  high  grade  of  ferro  manganese 
obtained.  This  material,  which  resembles  bronze  in  appearance, 
is  turned  out  in  the  form  of  pigs  and  is  used  by  all  manufacturers 
of  steel  rails.  The  company  obtains  its  electrical  power  from 
the  Shawinigan  Water  &  Power  Company. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  December  ist,  1903. 

The  Montreal  Street  Railway  Company  have  been  prohibited 
from  running  over  street  crossings  in  the  suburb  of  Westmoimt 
at  a  greater  speed  than  four  miles  per  hour.  Although  ten  mile 
speed  is  allowed  between  streets, the  intersections  are  so  frequent 
Ihal  the  average  speed  oblainable  is  only  five  miles  per  hoar. 
This  is  totally  inadequate,  as  Westmount  is  from  two  and  one- 
half  to  four  miles  from  the  centre  of  the  city  of  Montreal.  West- 
mount  has  only  of  late  years  been  made  a  town,  and  its  ambi- 
tious council  are  "feeling  their  oats"  and  stnnging  out  by-laws, 
some  of  them  to  the  great  detriment  of  its  inhabitants,  the 
street  railway  spiked  control  being  one  of  such  in  question. 
Surely  it  would  have  been  quite  sufficient  to  have  imposed  "city 
speed"  and  cautioned  against  school  streets  to  safeguard  children 
coming  to  and  from  school  at  certain  hours.  Nevertheless,  it  ill 
becomes  the  management  of  the  Montreal  Street  Railway  to 
allow  their  motornien  to  open  the  front  door  and  grin  at  the 
passengers  the  moment  city  limits  are  passed — ditto,  the  con- 
ductor. It  should  be  remembered  that  the  general  public  of  the 
suburb  are  not  in  sympathy  with  the  idiosyncrasies  of  the  town 
council,  and  are  entitled  10  respect  in  service  rendered,  be  it 
slow  or  fast. 

The  Question  Box  at  the  last  convention  of  the  Canadian 
Electrical  Association  did  not  seem  to  elicit  much  information  on 
the  Nernst  lamp.  The  circuits  in  Montreal  are  at  60  cycles,  and 
motors  of  two  or  three-phase  type  are  connected  on  quite  a  few. 
The  single  glower  110  volt  Nernst  has  not  been  a  signal  success 
on  such  for  some  reason  or  other,  possibly  affecled  by  motors  ? 
As  we  are  all  A.  C.  here  someone's  practical  experience  with 
them  through  the  columns  of  the  Electrical  News  would  be 
welcomed. 

The  Hewitt  Mercury  Vapor  Lamp  is  beginning  to  be  seen 
around  New  York  stores.  As  it  does  not  work  on  A.  C.  Toronto 
will  have  to  tell  us  all  about  it.  They  are  said  to  be  on  the 
market  for  110  and  220  volt  D.  C. 

The  Eugene  F.  Phillips  Electrical  Works,  of  Monlreal,  have 
decided  to  construct  a  new  factory  in  the  town  of  St.  Louis,  the 
site  for  which,  100,000  square  feet,  was  recently  purchased.  The 
municipal  council  has  granted  exemption  from  taxation  (or 
thirty  years.  The  factory  is  to  be  completed  by  January  r,  1905, 
and  the  company  undertakes  to  employ  a  hundred  hands  and  to 
pay  $35,000  a  year  in  wages. 


PERSONAL. 

Mr.  Duncan  McDonald,  assistant  manager  of  the  Monlreal 
Street  Railway,  returned  a  tortnight  ago  from  Paris,  where  he 
had  been  for  some  weeks  on  private  business. 

Mr.  F.  E.  Hamilton,  electrician,  of  Tottenham,  Ont.,  has 
secured  the  position  of  superintendent  nf  interior  wiring,  meters, 
and  motors  for  the  Berlin  Electric  Light  Company,    Berlin,   Ont. 

Mr.  James  Crosby  has  been  appointed  manager  of  the  Halifax 
Electric  Tramway  Company,  is  succession  to  Mr.  Frederick 
A.  Huntress,  who  has  accepted  the  position  of  manager  of  the 
Worcester  Consolidated  Railway. 

Mr.  Alex.  Kennedy,  a  member  of  the  well-known  firm  ol 
William  Kennedy  &  Sons,  Limited,  Owen  Sound,  Ont.,  dropped 
dead  from  heart  failure  on  November  i6th  while  superintending 
the  erection  of  an  elevator.     He  'vas  65  years  of  age. 

Readers  of  the  Electrical  News  will  regret  to  learn  of  the 
illness  of  Mr.  T.  C.  Frenyear,  sales  manager  for  the  Canadian 
Westinghouse  Company,  who  was  recently  stricken  down  with 
typhoid  fever  while  on  a  business  irip  to  Fort  William.  As  we 
go  to  press  it  is  learned  that  his  condition  is  much  improved  and 
he  is  believed  10  be  on  the  road  to  recovery. 

Mr.  Charles  H.  Hines  has  been  appointed  electrical  engineer 
for  the  Canadian  Pacific  Railway,  with  headquarters  at  Mon- 
treal. The  office  has  just  been  created.  Reporting  to  Mr.  E. 
A.  Williams,  ihe  superintendent  of  rolling  stock,  his  duties  will 
include  a  general  supervision  over  all  electrical  matters,  includ- 
ing power  and  lighting  circuits,  generators,  motors,  arc  and  in- 
candescent lamps,  and;other  electrical  machinery  and'apparatus. 


The  company  has  now  under  way  a  very  large  electrical  instal- 
lation at  the  new  car  shops  in  the  east  end  of  the  city  of  Mon- 
treal, and  electricity  as  a  motive  power  is  coming  into  more 
general  use  all  over  the  company's  lines. 

Mr.  Roderick  J.  Parke,  electrical  engineer,  of  Toronto,  re- 
turned recently  from  Calgary,  Alberta,  where  he  spent  about  ten 
days  making  a  survey  of  the  water  power  of  the  Kananaskis 
Falls.  It  is  proposed  to  develop  and  transmit  the  power  to 
Calgary,  a  distance  of  fifty-four  miles.  While  on  the  trip  Mr. 
Parke  took  occasion  to  visit  the  Pacific  Coast  and  reports  con- 
ditions in  the  electrical  industry  there  to  be  exceedingly  pros- 
perous. Contracting  firms  are  busy  and  complain  of  a  scarcity 
of  good  wiremen.  He  also  spent  a  few  days  in  Winnipeg  and 
was  much  impressed  with  the  rapid  growth  of  that  city. 

Mr.  J.  Black,  of  Toronto,  who  is  retiring  after  40  years'  ser- 
vice as  boiler  inspector  for  the  Grand  Trunk  Railway,  was  the 
guest  of  honor  at  a  banquet  given  by  the  company  in  Webb's 
Parlors  last  month.  On  behalf  of  the  railway,  Mr.  W.  D.  Robb, 
superintendent  of  motive  power,  announced  that  Mr.  Black 
would  be  granted  a  life  annuity,  and  the  firemen  showed  their 
appreciation  of  Mr.  Black's  services  by  presenting  him  with  a 
handsome  gold  watch,  chain  and  locket.  Representatives  were 
present  from  the  entire  system  from  Chicago  to  Portland,  num- 
bering in  all  no.  Mr  W.  Kennedy, master  mechanic,  of  Toronto, 
presided. 

Mr.  H.  F.  J.  Porter,  who  has  been  associated  with  Westing- 
house  interests  since  the  first  of  the  year  and  has  held 
the  position  of  assistant  manager  of  the  Publishing  Department, 
with  offices  in  East  Pittsburg  and  10  Bridge  street.  New  York, 
has  been  made  second  vice-president  of  the  Nernst  Lamp  Com- 
pany, of  which  enterprise  Mr.  George  Westinghouse  is  president, 
with  the  duties  of  general  manager  and  headquarters  at  Pitts- 
burg. He  assumed  charge  on  December  ist.  This  appointment 
does  not  affect  Mr.  Porter's  relations  with  the  Publishing  Depart- 
ment at  the  present  time. 

The  Ontario  Municipal  Power  Commission  has  appointed  Mr. 
R.  A.  Ross,  of  the  firm  of  Ross  &  Holgate,  Montreal,  as  electri- 
cal expert  and  fifth  member  of  the  Commission.  The  other  four 
members,  who  were  named  by  the  convention  of  the  municipalities 
of  Western  Ontario,  are  'Vlessrs.  E.  W.  B  Snider,  of  St.  Jacob's; 
Adam  Beck,  M.P.P.,  of  London  ;  \V.  F.  Cockshuti.  of  Brantford, 
and  P.  W.  EM'S,  of  Toronto.  Mr.  Ross  is  no  doubt  well  qualified 
to  perform  the  services  which  will  be  required  of  him,  as  he  has 
been  associated  with  several  important  electrical  transmission 
enterprises.  It  is  understood  that  his  duties  will  be  those  of  a 
consulting  engineer  to  all  the  hydraulic  and  electrical  engineers 
who  will  be  employed  by  the  Commission  to  report  upon  the  pro- 
blem of  obtaing  power  from  Niagara. 


SPARKS. 

W.  J.  0'Leary&  Company,  of  Montreal,  are  in-tailing  an  elec- 
tric light  plant  at  Richibucto,  N.B. 

Messrs.  Williams  &  Wilson,  Montreal,  Que.,  ordered  from  J. C. 
Wilson  &  Co.,  Glenora,  Ont.,  a  38  inch  vertical  Little  Giant  tur- 
bine tor  the  Ogilvie  Milling  Co.'s  mill  in  that  city. 

The  Winnipeg  city  council  !ias  decided  to  submit  a  by-law  to 
the  ratepayers  to  raise  $1,000,000  to  develop  the  Assiniboine 
water  power  and  to  establish  a  municipal  gas  plant. 

The  Sunbeam  Incandescent  Lamp  Co.,  of  St.  Catharines,  Ont. 
announce  in  their  advertisement  in  this  number  that  they  are 
prepared  to  supply  incandescent  lamps  of  the  highest  grade, and 
of  equal  efficiency  for  high  or  low  voltages. 

Westinghouse  gas  engines  are  to  be  adopted  in  a  new  central 
station  now  under  erection  at  Berlin,  Ontatio.  The  initial  instal- 
lation will  aggregate  460  horse-power,  comprising  three  13x14, 
three-cylinder,  125  horse-power,  and  one  ii"x  12",  three-cylind- 
er, 85  horse-power  vertical  engine.  These  engines  will  operate 
on  city  illuminating  gas  of  650  B.T.  U.  calorific  value,  and  drive 
direct-current  generators  for  furnishing  municipal  lighting. 

The  Laurie  Engine  Company,  of  Montreal,  have  just  supplied 
the  St.  John  Street  Railway  Company  with  a  horizontal  cross- 
compound  condensing  Corliss  engine,  with  cylinders  23  and  44 
inches  respectively.  It  is  registered  900  horse  power  and  will 
be  directly  connected  to  a  650  k.  w.  generator  for  street  railway 
purposes.  The  fly  wheel  has  a  16  inch  face  and  a  diameter  of 
18  feet  and  weighs  35  tons.  Two  other  engines  of  ,oo  h.  p.  and 
4SO  h.  p.  respectively  are  being  furnished  to  the  same  company 
by  the  Robb  Engineering  Company,  of  Amherst,  N.  S.,  10  be 
used  for  lighting  purposes.  These  three  engines  will  furnish 
more  power  than  is  at  present  developed,  and  the  capacity  ol 
the  plant  will  be  nearly  doubled  when  the  new  machinery  is  in- 
talled. 
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RAILWAY    COMPOSITE    TELEPHONE   AND 
TELEGRAPH  SYSTEM. 

The  Bell  Telephone  Company  of  Canada  has  re- 
cently equipped  one  of  the  C.  P.  R.  telegraph  lines 
between  Montreal  and  Ottawa  with  railway  composite 
telephone  and  telegraph  apparatus,  which  allows 
telephone  service  to  be  added  to  grounded  telegraph 
lines  without  interfering  in  any  way  with  the  telegraph 
service  already  carried  on  over  such  line.  As  the 
name  implies,  the  system  has  been  designed  specially 
to  meet  the  demands  of  railway  companies  for  a  ser- 
vice of  this  character  applicable  to  terminal  or  way 
stations  of  lines  ot  the  above  character.  The  length  of 
the  telegraph  line  ar^d  the  number  of  way  stations 
with  which  this  system  can  be  successfully  employed 
depend  largely  on  the  character  of  the  telegraph  lines. 
The  size  and  the  material  of  the  line  wire  and  the 
amount  of  wire  'n  cable  are  the  most  important  factors 
limiting  the  range  of  the  system.  In  general,  it  may 
be  stated  that  it  is  usually  possible  to  operate  success- 
fully over  an  ordinary  telegraph  line  one  hundred 
miles  in  length  having  five  intermediate  stations. 

GENERAL    DESCRIPTION    OF    THE    SYSTEM. 

The  general  arrangement  of  the  system  is  shown  on 
the  accompanying  drawing.  At  each  terminal  of  that 
portion  of  the  line  over  which  telephone  messages  are 
to  be  transmitted  is  placed  a  terminal  differentiator, 
consisting  of  an  impedence  coil  in  series  with  the  line 
wire  and  a  condenser  from  the  line  wire  to  earth. 

As  the  telegraph  battery  is  placed  outside  this  piece 
of  apparatus  the  latter  serves  to  graduate  the  rise  and 
fall  of  the  telegraph  currents  so  that  Morse  signals 
will  not  interfere  with  the  telephone  service  and  so 
that  inductive  or  other  disturbances  will  not  be  trans- 
mitted to  the  telephones  from  portions  of  the  line  be- 
yond the  coils. 

Each  telegraph  way-station  is  provided  with  an  in- 
termediate differentiator,  consisting  of  a  condenser 
and  impedance  coil.  The  impedance  coil  is  placed  in 
series  with  the  telegraph  relay,  and  relay  coil  and  key 
are  shunted  by  the  condenser. 

This  apparatus  afiords  a  by-pass  through  the  con- 
denser for  the  telephone  talking  and  signalling  cur- 
rents. Were  it  not  for  this  apparatus  the  talking 
currents  would  be  seriously  reduced  by  the  impedance 
of  the  relays  and  the  telephone  signalling  currents 
would  cause  the  relays  to  "chatter"  or  give  false 
signals. 

In  addition  to  the  above  precautions  the  relays  are 
directly  bridged  by  polarization  cells.  The  latter  offer 
such  opposition  to  the  passage  of  the  direct  telegraph 
currents  that  their  presence  does  not  in  the  least 
interfere  with  telegraphic  signalling.  At  the  same 
time,  they  serve  as  a  shunt  for  any  telephone  signal- 
ling current  that,  passing  through  the  impedance  coil 
of  the  intermediate  differentiator,  would  otherwise 
affect  the  relay. 

Each  telephone  set  is  connected  to  the  line  throuo-h 
a  condenser,  thus  avoiding  interference  with  the 
telegraphic  service. 

The  set,  in  addition  to  the  transmitter,  receiver  and 
induction  coil,  contains  for  calling  a  special  vibrator 
operated  by  a  push-button;  and  for  receiving  calls, 
a  direct  current  bell  controlled  by  a  slow-acting  relay, 
which,  in  turn,  is  controlled  by  a  biased,  polarized  re- 
lay.     For    signalling  ^and    talking,    a  battery  of  5  or  7 
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Edison-Lalonde   cells  as  found  necessary  is  provided  at 
each  station. 

SUB-STATION     SET. 

The  Station  set  is  arranged  to  be  mounted  on  the 
wall  and  is  similar  in  general  appearance  to  the 
standard  magneto  sub-station  set.  A  special  trans- 
mitter marked  C.  R.  C.  (Composite  Railway  Circuit) 
is  emplo3'ed  with  these  sets.  The  receiver  is  of  the 
standard  type  but  is  permanently  shunted  by  a  special 
impedance  coil  which  is  designed  to  divert  from  the 
receiver  the  traces  of  the  telegraphic  or  other  currents 
which  otherwise  would  cause  disturbing  noises  to  be 
heard. 

This  impedance  coil  has  a  movable  iron  core  which 
can  be  inserted  into  the  coil,  or  removed  from  it,  to  a 
greater  or  less  degree,  thus  widely  varying  the  im- 
pedance and  regulating  the  proportion  of  the  current 
that  is  shunted  around  the  receiver.  The  value  of  this 
impedance  should  be  as  high  as  is  consistent  with  ihe 
necessary  freedom  from  disturbing  noise. 

OPERATION  OF  RAILWAY  COMPOSITE   CIRCUITS. 

The  circuits  used  in  the  railway  composite  system 
are  shown  in  the  accompanying  drawing.  This  draw- 
ing shows  at  the  left  a  terminal  telephone  and  telegraph 
station,  next  toward  the  right  an  intermediate  telegraph 
station,  next  a  telephone  station  which  may  or 
may  not  be  associated  with  the  preceding  telegraph 
station,  next  a  terminal  and  telegraph  station,  and 
beyond  an  isolated  telegraph  station.  .'Ml  telephone 
stations  are  connected  between  the  line  and  earth. 

At  the  extreme  left  hand  terminal  of  the  line  is  shown 
one  of  the  telegraph  batteries  B,  the  telegraph  relay  R 
of  the  combined  telegraph  and  telephone  terminal 
station,  the  polar-zation  cell  P  shunting  and  relay  R, 
and  the  terminal  differentiator  T,  consisting  of  im- 
pedance coil  I  and  condenser  C  I.  The  telephone  set 
at  this  combined  station  is  connected  to  the  line  through 
condenser  K2. 

At  this  station  B2  represents  the  local  battery  of  5 
or  7  Edison-Lalonde  cells.  The  transmitter,  hook- 
switch,  induction  coil,  receiver,  and  its  shunting  im- 
pedance are  represented  conventionally. 

At  V2  is  a  vibrator,  operating  through  a  coil,  with  a 
condenser  placed  around  the  vibrator  contact,  and  the 
operation  of  the  vibrator  controlled  by  a  key  M2.  This 
portion  of  the  equipment  provides  the  high  frequency 
signalling  current. 

At  N2  is  a  biased  polarized  relay,  and  at  S2  a  slow- 
acting  relay,  controlled  by  the  former,  and  having  con- 
nected to  its  own  back-contact  the  direct  current  bell 
E2.  This  portion  of  the  apparatus  is  for  receiving 
incoming  signals. 

At  the  next  station  (an  intermediate  telegraph  station) 
is  shown  an  intermediate  differentiator  consisting  of 
impedence  coil  I2  and  condenser  C2.  The  relay  R2  is 
also  shunted  by  the  polarization  cell  P2. 

The  remaining  stations  so  closely  resemble  those 
referred  to  above  as  to  require  no  further  description. 

METHOD   OF    SIGNALLING. 

To  call  a  distant  station,  as  for  example,  station  3 
from  station  i,  the  operator  at  station  i  depresses  key 
M2,  which  causes  the  circuit  of  battery  B2  to  be  closed 
through  the  vibrator  V2,  the  operation  of  which  pro- 
duces an  interrupted  current  in  the  split  primary  wind- 
ing   of  coil    A2    and    consequently   a   similar    induced 


current  being  transmitted  through  the  condenser  K2, 
along  the  line,  through  the  condenser  C2,  of  the  inter- 
mediate differentiator  to  station  3,  and  bsyond. 

At  station  3  this  signalling  current  flows  through 
condenser  K3  and  F3,  and  the  polarized  relay  N3  to 
earth.  This  current  causes  the  armature  of  relay  N3  to 
vibrate,  thus  opening  the  circuit  which  previously 
existed  from  the  battery  B3  through  the  slow-acting 
S3  to  earth.  The  armature  of  relay  S3  falling  back, 
closes  the  circuit  of  the  direct  current  bell  E3  which 
gives  the  signal. 

The  talking  circuit  is  of  the  simplest  character  and 
requires  no  explanation. 


DEPRECIATION  OF  TELEPHONE  EQUIPMENT. 

By  Henley  V.  Bastien. 
The    following    excellent    paper    on    the   above   subject   was 
recently    read    before    the    Kentucky    Telephone    Association  at 
Paris,     Ky.        Mr.     Baslien    is    a   graduate    from   the   electrical 
engineering  and  telephone  departments  of  Perdue  University: 

DEPRECIATION. 
Depreciation,  and  what  is  it  ?  Depreciation  is  the  lessening  in 
value  of  a  particular  thing  due  to  some  change  in  its  condition, 
or  a  change  in  its  relation  to  other  things.  As  applied  ordii.arily 
to  telephony  it  refers  to  the  lessening  in  value  of  a  plant  due  to 
the  decay  of  poles,  wires,  switchboards,  etc.  Some  would  have 
you  to  believe  that  there  is  a  depreciation  in  the  plant  due  10  the 
rapid  advancement  in  the  science  of  telephony.  While  this  was 
undoubtedly  true  a  tew  years  ago,  now  I  believe  that  the  time 
has  come  in  which  apparatus  is  so  well  perfected  that  no  one 
need  fear  necessity  of  having  to  throw  it  into  the  scrap-heap 
before  it  has  served  out  its  natural  life. 

The  object  of  this  paper  is  to  investigate  the  lasting  qualities 
of  Ihe  various  materials  and  apparatus  used  in  the  construction 
of  a  modern  telephone  plant,  and  to  determine  the  annual  rate  of 
depreciation  of  the  pans  and  the  whole  due  to  the  ravages  of 
wear,  tear  and  time  ;  and  to  mention  the  importance  of  giving  it 
due  consideration  in  the  financing  cf  a  plant. 

The  argument  is  advanced  by  some  that  by  proper  mainten- 
ance of  a  plant  it  can  be  kept  in  as  good  condition  as  when  built. 
This,  I  think,  is  entirely  unwarranted  ;  a  telephone  plant,  like  all 
other  human  productions,  will  wear  out.  It  is  practically  ccn 
ceded  by  the  best  telephone  engineers  that  the  only  business  way 
to  provide  for  this  wearing  away  is  to  lay  by  each  year  a  certain 
per  cent,  of  the  original  cost  of  the  plant  to  be  used  for  rebuilding 
when  found  necessary.  This  depreciation  fund  may  be  placed  in 
a  bank,  loaned  out  at  interest  or  reinvested  in  the  telephone 
business,  if  thereby  it  will  pay  more  than  the  current  rate  of 
interest.  If  this  latter  method  be  followed,  it  will  be  necessary 
to  borrow  money  for  rebuilding  the  original  plant.  But  this  will 
be  alright,  for,  during  the  time  of  operation,  the  plant  should 
more  than  double  in  size — increased  by  compound  interest  so  to 
speak — with  only  Ihe  original  part  of  the  plant  to  be  rebuilt.  So 
long  as  it  is  strictly  borne  in  mind  that  there  is  a  depreciation, 
and  provision  made  to  meet  it,  all  will  be  well.  But  if  that  which 
should  be  reserved  for  depreciation  be  paid  out  in  dividends 
while  the  plant  is  new,  an  unwarranted  premium  will  be  placed 
on  the  stock  at  this  time,  and  an  injustice  and  hardship  on  the 
stockholder  when  the  time  comes  for  rebuilding. 

Happily  though  for  the  Independant  movement,  the  greater 
number  of  the  companies  do,  in  one  way  or  another,  provide 
for  depreciation,  and  they  do  it  most  abundantly.  The  percent- 
age usually  considered  to  be  right  varies  between  8  and  12  per 
cent.  A  most  pleasing  extreme  from  the  company  that  lays  by 
nothing. 

Aside  from  the  necessity  of  providing  for  rebuilding,  there  i 
another  reason  why  depreciation  should  be  studied  — it  enables 
the  engineer  to  build  or  maintain  tne  plant  from  the  most  econom- 
ical materials  (service,  original  cost,  maintenance  and  length  of 
life  being  considered).  He  must  not  use  cheap  materials,  labor 
or  apparatus  because  they  are  cheap  ;  neither  is  he  justified  in 
buying  that  which  costs  most  with  the  expectation  of  ii  lasting 
longest,  and  giving  the  best  service.  But  to  do  justice  to  the 
company,  himself,  and  his  profession,  he  should  investigate,  keep 
records  and  thoroughly  familiarize  himself  with  these  things. 
I  would  like  to  say  here  that  the  figures  which  I  use  have  been 
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decided  upon  after  a  great  deal  of  correspondence  and  investiga- 
tion, and  are  not  agreeable  by  any  means,  representing  the  opin- 
ions, as  near  as  I  can  ascertain,  of  men  who  are  best  informed 
on  the  subject. 

A  plant  is  divided  into  two  general  heads 

I.  Office  and  subscribers'   equipment. 

II.  Outside  construction. 

I,  The  first  division  is  divided  into  three  classes  : 

a.  Local  battery. 

b.  Central  battery. 

c.  Automatic. 

Of  these  I  shall  discuss  only  the  local  battery  and  central 
battery.  The  automatic  has  not  been  in  operation  long  enough 
lor  us  10  say  anything  regarding  its  lasting  qualities. 

(a)  Local  battery  systems  were  entirely  used  by  both  Bell 
and  Independent  companies  up  to  about  1897,  local  battery 
boards  frequently  giving  continual  service  in  the  Bell  exchanges 
for  10  to  12  years  ;  phones  being  used  even  longer  than  this. 
When  it  is  remembered  that  these  old  boards  and  phones  were 
very  inferior  in  design  and  construction,  and  were  not  kepi  re- 
paired iu  the  best  manner,  are  we  not  justified  in  saying  that  mod- 
ern local  battery  switchboards  and  phones,  built  by  reliable  firms, 
should  last  20  years,  if  maintenance  be  properly  looked  after. 
This  gives  5  per  cent,  depreciation. 

(b.)  In  central  battery  systems  there  is  a  finer,  neater  me- 
chanical arrangement  that  is  accompanied  by  much  less  wear 
and  tear  than  in  the  local  battery,  and  consequently  a  longer 
life  may  be  expected.  It  is  thought  that  25  years  of  service  may 
be  had  of  a  first-class  central  battery  equipment.  Thus  per 
cent,  depreciation. 

II.  Outside  construction  is  divided  into  two  classes: 

a.  Underground. 

b.  Aerial. 

In  underground  construction  and  especially  conduits  we 
have  the  most  permanent  part  of  the  plant.  Conduits  built  of 
vitrified  clay  or  terra  cotta  and  concrete,  being  removed  from 
sun  and  rain,  freezes  and  thaws,  are  almost  as  everlasting  as  the 
Pyramids  themselves.  A  rate  ot  two  per  cent,  is  charged  off  to 
underground  conduits,  though  I  see  no  reason  why  1  per  cent, 
would  not  suffice. 

Underground  cables  :  The  great  enemy  of  underground 
cables  in  the  past  has  been  electrolysis.  But  high  insulation  con- 
duits and  greater  care  in  installation  have  about  eliminated  these 
difficulties.  In  the  past,  cables  were  frequently  destroyed,  whole- 
ly  or  in  part,  hy  high  potential  currents  and  lightning  discharges. 
However,  by  the  use  of  improved  protectors  these  have  ceased 
to  be  factors.  We  have  practically  nothing  to  go  by  in  deter- 
mining the  life  of  a  well  protected  cable  except  guess-work.  In 
view  of  the  fact  that  an  old  cable  is  worth  considerable  as  junk 
when  discarded,  a  rate  of  2  per  cent,  has  been  decided  upon. 

(b.)  Aerial  construction  :  Poles.  Cedar  and  chestnut  poles 
are  almost  entirely  used  in  this  country.  Cedar  poles  24  to  30 
'nches  circumferential  butt  measure  last  about  15  years.  Poles 
30  inches  and  upward  last  about  20  years.     Corresponding   size 

chestnut  poles  will  last   10   and    15   years    respectively.     As   the 

tendency  is  toward  using  poles  of  the  larger  size,  these  only  will 
be  considered.  Thus  5  per  cent,  for  cedar  and  6J^  per  cent,  for 
chestnut. 

Creosoted  poles.  Creosoted  pine  poles  erected  30  years  ago 
in  England  are  still  in  good    condition    and    will    apparently    las 

some  time  yet.  I  am  infonned  by  a  gentleman  who  began 
creoscting  paving  blocks    32    years    ago,    that   the    first    blocks 

treated  are  still  sound  and  good,  apparently  good    for   32   years 

'onger.     He  is  of  the  opinion  that  creosoted  timber  can    be   de. 

pended  upon  tor  at  least  35  years.     A  depreciation  on  poles  and 

cross  arms  of  3  per  rent . 

t;ross  arms   of  first-class  long    leaf  pine  will    last    only   about 

1 2  years,  8J^  per  cent,  depreciation.     If  arms  painted  every  two 

or  three  years,  they  can  be  made  to  last  as  long  as  the  best  cedar 

poles.     5  per  cent,  depreciation. 

To  obtain  the  above  figures,    it   is    necessary   that   arms    and 

poles  be  not   unduly  strained,     a    factor    of  safety   of    10    being 

about  right. 

Pole    hardware  :     Bolts,    braces,    screws,  steps,    strand,  etc., 

will  last  as  long  as  the  poles  on  which  they   are    placed,    if   well 

galvanized.     According  to  the  modern  practice  it   is  undesirable 

to  use  plain  hardware  of  any  kind.        , 

Aerial  cable  :     If  aerial  cable  is  well  put  up,   not    run    through 

trees,  and  well  protected  from  lightning  and  high  potential  cur- 


■■ents,  it  will  last  about  20  or  25  years,  4  per  cent,  being  ample 
for  depreciation. 

Copper  wire  :  There  is  practically  no  depreciation  in  copper 
wire  due  to  the  elements.  Cutting  and  splicing  will  eventually 
render  it  useless.  Copper  wire,  as  junk,  will  about  half  replace 
itself.     2  per  cent,  is  charged  tor  depreciation. 

Iron  wire :  The  life  of  iron  wire  varies  considerably  in 
different  localities,  3  to  5  years  being  a  fair  average  in  smoky 
districts  i  while  through  the  open  country  it  will  last  as  long  as 
13  to  15  years.  Under  favorable  conditions,  7  per  cent,  is  about 
right. 

General  summary  : 

I.  A  medern  exchange  with  central  battery  equipment  and  a 
large  percentage  of  underground  construction,  creosoted  poles 
and  cross  arms,  copper  wire  leads  and  first  class  maintenance 
should  show  no  more  than  2^  to  3  per  cent,  depreciation. 

II.  Toll  lines  of  creosoted  poles  and  arms,  copper  wire 
leads,  and  well  guyed,  will  have  a  depreciation  of  about  3  per 
cent. 

III.  Medium  and  small  exchanges,  with  untreated  poles 
and  arms  and  galvanized  iron  wire,  cable  where  necessary — from 
S  to  7  per  cent. 

IV.  First  class  country  lines,  untreated  poles  and  arms, 
galvanized  wire,  from  7  to  8  per  cent. 

In  conclusion,  let  me  say  this :  Build  your  plants  well. 
Build  them  in  that  "logical  way,"  like  the  deacon  built  "that 
wonderful  one  horse  shay  "  and  your  maintenance  bills  will  be 
small.  Impress  on  your  maintenance  department  that  "a  stitch 
n  time  saves  nine."     Then  your  depreciation  will  be  a  minimum. 


SHORT  CIRCUITS. 

Samuel  Gidney,  of  Mink  Cove,  N.  S.,  has  purchased  the  entire 
stock  of  the  Westport  &  Digby  Telephone  Company. 

It  is  reported  that  the  Merchants  Telephone  Company, of  Mon- 
treal, purpose  seeking  a  franchise  for  the  operation  of  a  system 
in  Ottawa. 

Incorporation  has  been  granted  to  the  Stark  Telephone, "Light 
and  Power  System,  manufacturers  of  electrical  apparatus,  Tor- 
onto, with  a  capital  of  $1,000,000. 

A  joint  stock  company  has  been  formed  at  Granjl  Prairie, B.C., 
to  equip  and  operate  a  telephone  service  connecting  Kamloops, 
Grand  Prairie,  Armstrong  and  Vernon. 

The  New  Brunswick  Telephone  Company  and  the  Union  Tel- 
ephone Company  have  both  completed  the  extension  of  their  re- 
spective lines  from  St.  John  (o  Grand  Falls,  N.  B. 

The  organization  of  the  Canadian  Telephone  Company  was 
completed  last  month  and  a  deposit  of  $25,000  made  with  the 
Dominion  Government.  The  company  will  have  its  headquarters 
in  Ottawa,  where  it  has  applied  foi  a  civic  franchise.  The  direct- 
ors elected  are  as  follows  :  Charles  Robinson,  Scranton,  Pa., 
president;  Robert  Bickerdike,  M. P., Montreal, ist  vice-president  ; 
F.  G.  Stegmaier,  Wilkesbarre  ;  W.  McCreary,  M.  P.,  Winnipeg  ; 
Geo.  Fowler,  M.  P.,  Sussex,  N.  B.;  Frank  J.  Leonard,  New 
York,  manager  ;  J.  R.  Means,  Scranton,  treasurer,  and  J,  T. 
C.  Thompson,  Ottawa,  secretary.  The  total  capital  of  the  new 
company  is  $t, 000, 000. 

The  annual  meeting  of  the  Britisii  Columbia  Telephones, 
Limited,  was  held  at  Huddersfield,  England,  October  21st. 
The  report  stated  that  the  expenditure  for  improvements  and  ex- 
tensions during  the  year  ended  June  30,  1903,  amounted  to 
£7, 334, and  the  purchase  of  the  plant  ot  the  Columbia  Telephone- 
Telegraph  Company  involved  a  further  expenditure  of  £7,668. 
A  new  switchboard  and  new  instruments  for  the  \ictoria  ex- 
change, now  being  installed,  would  cost  $15,000,  while  the  es- 
timated cost  of  laying  a  cable  between  the  mainland  and  Van- 
couver Island  was;^3S.ooo.  In  view  of  these  expenditures  the  dir- 
ectors decided  to  carry  forward  the  whole  of  the  balance  stand- 
ing to  the  credit  of  the  profit  and  loss  account. 

A  dispatch  from  St.  Paul,  Minn.,  states  that  Mr.  O.  C.  Greene, 
superintendent  of  the  Northern  Pacific  Telegraph  System,  and 
Mr.  Dildine,  assistant  superintendent,  recently  performed  the 
novel  feat  of  telegraphing  560  miles  without  the  aid  of  batteries. 
The  electricity  was  taken  from  the  atmosphere  during  the  great 
electric  disturbance  which  lasted  twenty  hours.  Messrs.  Greene 
and  Dildine  conducted  some  interesting  experiments  and  accur- 
ately mea.sured  the  atmospheric  intensity.  The  greatest  pres- 
sure measured  at  any  one  time  was  800  volts.  This  was  the  max- 
imum register  of  the  voltmeter  used.  The  greatest  range  shown 
was  370  degrees  swinging  from  the  negative  to  the  positive  pol- 
arity.    Both  millimeters  and  voltmeters  were  used  in  the  expert- 
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POSSIBILITIES  OF  THE  INCANDESCENT 
LAMP. 

Bv  H.   D.  Burnett, 
Superinlendenl  Lamp  Department  Canadian  General  Electric  Co. 

Very  few  people  appreciate  the  full  possibilities  of 
the  incandescent  electric  lamp.  There  is  no  difficulty 
in  getting  from  it,  if  one  knows  how,  any  quantity  of 
light  desired  ;  any  division  or  distribution  ;  any  degree  of 
brilliancy  or  whiteness  of  light  ;  any  degree  of  dullness 
or  redness  to  suit  such  as  find  "  the  incandescent  light 
too  bright  for  their  eyes  ;"  any  length  of  life  desired, 
although  very  long  life  is  not  economical  at  average 
cost  of  current,  and  accompanied,  as  it  usually  is,  by 
great  reduction  in  candle  power,  it  is  not  desirable. 

With  the  cost  of  electric  light,  at  present  average 
prices  for  current,  about  as  cheap  as  gas  or  oil,  and  so 
unquestionably  superior  to  gas  and  oil  in  healthfulness, 
convenience  and  cleanliness,  what  remains  to  be  desired? 
Surely,  if  everyone  could  have  the  advice  of  a  disinter- 
ested expert  so  that  his  particular  requirements  might 
be  fully  satisfied,  no  one  would  be  without  the  incan- 
descent lamp  in  this  day  when  a  lighting  station  is  to  be 
found  in  every  town.  It  is  for  the  purpose  of  calling 
attention  to  a  few  important  points  not  generally  under- 
stood that  this  is  written. 

While  thousands  of  lamp  users  will  testify  to  the 
great  convenience  and  perfection  of  the  incandescent 
lamp — compared  with  other  illuminants — still  there  are 
those  who,  through  ignorance  ot  its  possibilities,  have 
objections  to  the  particular  kind  of  light  that  may  be 
supplied  to  them.  It  is  to  the  interest  ol  the  station 
manager  to  study  every  complaint.  A  satisfied  customer 
is  his  best  advertisement.  The  complaint  most  fre- 
quently made  is  the  general  one  of  unsatisfactory  life. 
The  cause  of  this  in  75  per  cent,  of  all  cases  is  fornd  to 
be  that  the  voltage  has  been  too  high  for  the  lamps,  it 
may  be  for  only  a  few  minutes  each  day. 

Hold  a  white  paper  behind  the  lamps,  and  if  the  glass 
is  noticeably  darkened  after  a  total  run  of  less  than  50 
hours  you  have  a  sure  sign  that  the  voltage  has  been 
too  high  for  the  lamps.  It  is  probably  at  times,  if  not 
regularly,  from  5  to  10  volts  higher  than  that  marked 
on  the  lamps.  The  darker  the  bulbs  the  more  certain 
you  can  be  that  the  lamps  have  been  strained,  provided 
they  have  been  in  use  but  a  few  weeks.  x6  and  ;^2  c. 
p.  lamps  of  3.5  watts  per  candle  efficiency  will  stand  an 
occasional  increase  of  2  or  3  volts  above  normal  with- 
out serious  harm,  but  8  or  lo  volts  increase  will  very 
rapidly  shorten  the  life  ot  the  lamps  and,  at  the  same 
time,  greati}'  reduce  the  candle  power  due  to  the  dark- 
ening of  the  bulb  and  deterioration  of  the  filament. 

It  is  of  first  importance  then  that  the  lamps  be  se- 
lected of  a  voltage  suited  to  your  circuit  if  you  wish  to 
have  satisfied  customers. 

Note  that  it  is  not  necessary  to  change  the  voltage 
in  your  station.  Your  regulation  may  be  satisfactory, 
and  yet  you  may  be  getting  unsatisfactory  light  or  dis- 
satisfied customers  simply  because  you  do  not  supply 
lamps  of  a  voltage  best  adapted  to  your  circuits. 

Because  your  plant  was  designed  for  104  volts  it 
does  not  follow  that  104  volt  lamps  are  best  adapted 
to  your  present  conditions  and  throughout  your  entire 
circuits. 

Every  lamp  manufacturer  makes  a  complete  line  of 
voltages  to  suit  all  conditions.  Our  standard  voltages 
are  50,  52,  54,  96,    98,  100,    102,    104,  106,  107,    108, 


1 10,  112,  114,  117,  I20,  125.  The  lamps  of  any  one 
voltage  are  exactly  as  good  in  every  respect  as  lamps 
ot  any  other  voltage,  while  lamps  of  104  and  no  volts, 
being  more  largely  called  for,  cannot  usually  be  so 
promptly  supplied  as  lamps  ot  other  voltages.  Some 
of  the  largest  central  stations  are  to-day  using  regularly 
such  voltages  as  106,  107,  108,  and  114  volts,  while  a 
large  number  of  smaller  consumers  are  finding  other 
voltages  better  suited  to  their  circuits  than  104  and  i  lo. 
Let  us  suppose  that  a  customer  is  now  using  104  volt, 
16  c.p.  lamps  of  3.5  watts  per  candle,  i-.e.,  each  lamp 
consuming  about  56  watts. 

If  the  life  is  unsatisfactory  examine  the  voltage  at  his 
lamps,  and  if  you  find  it  to  average  about  106  volts, 
and  never  higher  than  108  or  log,  supply  him  with 
106  V.  lamps  of  same  c.p.  and  efficiency.  A  104  V.,  16 
c.p.,  3.5  watt  lamp  when  run  at  106  volts  will  have  a 
useful  life  of  only  three-quarters  that  of  the  106  v.  lamp 
of  same  c.p.  and  efficiency. 

"  If  the  light  is  poor  "  see  if  the  voltage  is  not  often 
3  or  4  volts  below  that  marked  on  the  lamp.  )f  102 
volts  is  nearer  the  average,  supply  102  volt  lamps  or 
whatever  other  voltage  is  necessary  to  make  the  lamps 
give  their  full  candle  power.  Running  a  104  volt  lamp 
at  102  volts  reduces  the  candle  power  12  per  cent. 

If  the  voltage  is  correct  (104)  and  the  customer  wants 
more  light  than  16  candles,  you  can  easily  satisfy  him 
without  paying  the  extra  price  of  higher  c.p.  lamps  by 
giving  him  either  102  volt  or  loo  volt,  16  c.p.  lamps. 

A  102  volt,  16  c.p.,  4  watt  lamp,  when  run  at  104 
volts,  will  give  18  c.p.  at  an  efficiency  of  about  3.8 
watts  per  candle,  and  45  per  cent,  longer  life  than  the 
104  v.,  16  c.p.,  3.5  watt  lamp  that  he  has  been  using. 

A  100  v.,  16  c.p.,  4  watt  lamp,  when  run  at  104 
volts,  will  give  20  c.p.  (efficiency  3.6  watts  per  c.p.) 
and  longer  life  than  the  104  v.,  16  c.p.,  3.5  watt  lamp. 
The  same  applies  to  a  106  v.,  16  c.p.,  4  watt  lamp 
when  run  at  iio  volts. 

A  102  v.,  16  c.p.,  3.5  watt  lamp,  when  run  at  104 
volts,  will  give  18  c.p.,  but  the  efficiency  being  about 
3.3  watts  per  candle,  the  life  will  be  about  25  per  cent, 
shorter  than  ihe  104  v.  3.5  watt  lamp  on  the  same  cir- 
cuit. 

When  a  lamp  is  run  2  per  cent,  above  its  normal  volt- 
age (for  example,  a  102  v.  lamp  run  at  104  v.)  it  will 
take  about  2  per  cent,  more  current  (amperes)  than  at 
normal  voltage,  and  the  watt  consumption  will  increase 
about  4  per  cent.  The  meter  customer  should  be  will- 
ing to  pay  for  4  per  cent,  more  watts  for  he  is  getting 
12  per  cent,  more  light  from  the  lamp.  This  applies  to 
any  lamp  whatever  the  efficiency  or  candle  power. 

If  the  customer  finds  the  104  v.,  16  c.p.,  3.5  watt 
lamp  "too  bright  or  hard  on  the  eyes,"  first  try  the  frost- 
ed lamps,  which  disperse  and  subdue  the  direct  lio-ht 
rays  from  the  filament,  and  if  that  does  not  satisfy  him 
give  him  108,  iio,  or  112  volt  lamps,  frosted  if  de- 
sired. 

A  112  v.,  i6  c.p.,  3.5  watt  lamp,  when  run  at  104 
volts  will  give  about  10  c.p.  at  an  efficiency  ot  about 
4.6  watts  per  candle,  while  the  light  will  be  much  less 
bright  or  intense,  and  more  red  in  color  than  the  104  v. 
lamp  because  of  the  change  in  efficiency.  The  above 
illustrations  show  the  wonderful  adaptability  of  the 
incandescent  lamp  to  varied  conditions  and  require- 
ments. 

Wide  acquaintance  with  the  actual  conditions  present 
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in  lighting:  plants  leads  to  the  conviction  that  over  90 
per  cent,  of  »11  installations  in  Canada  to-day  would 
find  it  to  their  very  great  advantage  to  use  lamps  of 
some  olher  voltages  than  104  or  1 10. 

Note  that  by  selecting  lamps  of  the  proper  voltage 
very  many  stations  now  using  4  watt  lamps  (of  too  low 
voltage)  could  get  just  as  long  life  and  a  more  satisfac- 
tory light  from  3.5  watt  lamps,  and  thus  add  over  14 
per  cent,  to  the  capacity  of  their  plant  without  any  ad- 
ditional expenditure  for  apparatus  or  wire. 

The  best  efficiency  for  the  average  central  station  in 
Canada,  with  fairly  good  regulation,  is  3.5  watts  per 
per  candle  for  sixteen  and  higher  c.  p.  lamps.  4  watt 
lamps,  formerly  used  extensively,  are  rapidly  being  su- 
perseded by  the  more  efficient  lamp,  while  some  large 
central  stations  that  were  using  a  still  higher  ef- 
ficiency (3. 1  watts  per  candle)  have  recently  adopted 
3.5  watts  per  c.  p.  as  being  more  satisfactory,  all  things 
considered. 

It  does  not  seem  to  be  generally  known  that  lamps  of 
lower  c.p.  than  16  necessarily  have  filaments  that  are 
thinner  and  more  fragile  than  the  16  c.p.  filament.  If, 
then,  they  are  made  of  the  same  efficiency  they  must  be 
shorter  lived  than  the  16  c.p.  lamps. 

We  therefore  advise  that  where  16  and  32  c.p.,  3.5 
watt  lamps  are  used  that  8  and  10  c.p.  lamps  be  about 
4  watts  per  c.p.,  5  c.p.  lamps  be  about  4.5  watts  per  c. 
p.,  and  4  c.p.  lamps  be  about  5  watts  per  c.p.  These 
efficiencies,  being  our  standard,  are  always  kept  in 
stock,  and  can  be  supplied  more  promptly  than  any 
other  efficiencies. 

A  reliable  portable  voltmeter  is  an  indispensable 
adjunct  to  every  lighting  station.  This  should  be  pro- 
vided with  an  attachment  plug  for  taking  the  voltage 
from  the  lamp  socket.  Such  instruments  should  be 
checked  occasionally  with  others,  newly  purchased  or 
recently  calibrated. 


PUBLICATIONS. 

The  Woodward  Governor  Company,  Rockford,  III.,  have 
issued  a  new  catalogue  describing  and  illustrating  their  governors 
for  water  wheels.  It  contains  much  ot  interest  to  the  hydraulic 
engineer. 

We  have  been  favored  with  a  copy  of  a  paper  on  "The 
Influence  of  Electricity  on  the  Development  ot  Water  Powers," 
read  before  the  New  England  Cotton  Manufacturers' Association 
by  Mr.  F.  A.  C.  Perrine,  D.Sc,  of  Pittstield,   Mass. 

The  Standard  Tool  Company,  Cleveland,  Ohio,  are  among  the 
largest  manufacturers  ot  twist  drills  and  similar  tools  in  the 
United  States.  Their  catalogue,  recently  issued,  is  very  com- 
plete and  should  be  in  the  hands  of  all  persons  interested. 

The  Canadian  General  Electric  Company,  Toronto,  have  just 
issued  Bullenn  No.  830  referring  to  tlie  Thomson  high  torque 
induction  wattmeter.  The  efforts  of  this  eomp  iny  have  been 
directed  towards  the  production  of  a  meter  which  would  not 
only  be  Initially  accurate  under  all  reasonable  variations  of  con- 
ditions, but  which  might  be  expected  to  remain  accuri.te  and 
retain  its  operative  value  through  a  long  period  of  use. 

"  Notes  on  Electric  Railway  Economics  and  Preliminary 
Engineering,"  by  W.  C.  Gotshall  :  This  book  is  published  by  the 
McGraw  Publishing  Company,  of  New  York,  and  is  based  upon 
a  series  of  lectures  which  the  author  delivered  at  Lehigh 
University,  the  subject  of  which  dealt  with  the  economics  ot  the 
preliminary  and  other  determinations  and  the  construction  and 
operation  of  high  speed  and  heavy  traction  interurban  electric 
railroads.      Ii  is  a  valuable  addition  to  electric  railway  literature. 
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KEW  TELEPHONE  LINE 

A  new  copper  metallic  line  has  just  been 

completed  from  Simcoe  to  Port   Rowan.  The 

towns  listed  below  can  now    be    reached  from 
Toronto  at  the  following  rates  : 

Port   Rowan  -  50c. 

St.   Williams     -         -     50c. 
Vittoria         -         -  40c. 
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ANY  NEW  CUSTOMER 


Who  sends  us  an  ORDER  this  month 
through  this  advertisement  will  be  allowed 
an  extra  lo  per  cent.  Does  it  pay  to 
advertise  ? 


426  ST.  PAUL  STREET,  MONTREAL 
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